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1*JIEFAC!E. 


SlNCK tlio revision iiiul extension of the scheme of the 
cotton sihiiniiif' examinations of the City Gnilds of 
London Tnstituto, some I'our years ano, there has been 
ercatly felt the need of a hook doaline succinctly and 
delinitely with the subjects comprised in the syllabus of 
the. honours erade. Many times it has been pointed 
out to the author that no one hook did cover this 
syllabus. 

The first aim of the present work is to meet the 
reijui rein cuts of the, honours syllabus, and to more or 
less cover, as far as space has permitted, ))ractically 
the. whole of the subjects specified therein. 

It must not, however, he nnaf^ined tor amonnyit that 
this treatise is intenih'd only for students in honours 
cotton spilininj,'. On tin; contrary, it is hoped -and 
laiievcd that students actually attondiiie classes Will 
onlv form a com))ara(iv(dy small section of the readers. 

It must he rememhered that the present syllabus of 
the honours eiade of Ihe City (iuilds has been exjiressly 
designed and ]):issed by a selected committee of experts, 
with a view to mee.tine the nspiirements of masters, 
mana'.ierB, forinuen, salc.snKUi and any others who already 
hold, or are hopint; to hold, more or loss re.sponsible 
positions in connection with our great cotton spinning 
industry. 

Any work, therefore, which expressly aims at fulfilling 
the retjuirements of tills syllabus must necessarily appeal 
to all such individuals, and tend to be of more or less 
service to them. 

To appix'ciate fully what is meant by these remarks, 
reference should he made to the honours syllabus as 
reprinted at the eommeneemont of this work. 

It will he seen that it comprises such subjects as the 
selection and commerce of cottons and cotton yarns; 
the practical manipulation of all the machinery con- 
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tained in a fully-equipped coarse, medium or fine cotton 
spinning concern, as well as that of a cotton doubling 
mill; also mill planning; waste spinning; wages and 
fire prevention. 

Speaking, tor instance, with reference to reeling 
doubling, thread making, etc., there is at the present 
time often an inquiry for a book dealing especially 
with these subjects. As they come well within tin? 
scope of the presemt honours syllabus, they are here 
dealt with somewhat fully. 

In like mamuir, there has been latterly a good deal 
of interest manifested in cotton waste spinning, and 
a considerable amount of information on this subject 
will bo found in this treatise. 

'I'hosi! familiar with the present author’s more ex¬ 
haustive treatises on sjiecial machines and processes of 
cotton s))inuing will well understand that he makes no 
jirelcncc of having fully exhausted in this treatise the 
subjects that are more or less treated upon. Kather has 
it been his sjiecia! aim to provide a comprehensive 
treatise covering the whole of the subjects specified in 
the. honours syllabus. 

Sufficient has now been said to fully indicate the 
scope and aim of this work, and it remains foi' the 
reader to judge whether the objects aimed at have 
been attained to the extent indicated above. 

It may bo added that with this volume also the 
grateful thanks of the author are due to the gentlemen 
and firms specified in the first volume. It may also be 
added to this preface that within the last two or three 
months an important Committee has been formed, com- 
])Osed of members of the County Council of Lancashire 
and representatives of Technical schools, a jirincipal 
duty of this Committee being the consideration of how 
best to promote the study of spinning and weaving, by 
bringing the PIxamination syllabuses to still greater 
perfection and by any other suitable means. 

, THOMAS THOENLEY. 


Bomon, August, 1001. 
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{/■leJiiw IX iriiriiilwi'il tk OffiruiJ Hiilhtlmx of tlu‘ Cihi innl dnMx ol 
Ijniidtiu Infillitli fur the Tlitnl Vnir's Ciwxe'iii Cultuii l^jiiuntvq 1 


IIoNOliltS GllADH. 

I. Tho anil ijiiiinlity of wiistn jH’oilncnil at naeli 

ntaf^n in tlin |)io|)ariilii>n anil s[)innin<f ol notton and its 
nlilisation ; tlin |)i’e|iai-ation of w.iste for s|niinini;; spinning 
waste; the luacliinory used for this pui'pose; the chanietor 
of the yarns prodneed, and the liiirposes for which they are 
suitahle. 

d. The |irodui!tion of donhlnd yarns; the niachiiieiy used ; 
the pi-eparatioii ol yain foi douhline; the ehaiaetonstics of 
each variety ; the modes of iililisiup douhled yai’u for dill'erent 
[inrposes, and the jnaehniery einployod thpi’ein; thread 
manufacture. 

;i. T'he terms and conditions on which raw cotton is houeht; 
tho melhod of select nt; it when purchasing; the defects 
nsiially existing, and their effect upon the value; tests for 
moisture and the permissible limit. 

4. The various uses to wh ch e.itton yai’ii is put; the 
characteristics leipiircd for each purpose; the methods of 
making u[) yarns for various markets; reeling and bundling 
macliinery. 

5. Tho methods of testing cotton yai'n.s for strength, 
elasticity, twist and moisture; defects in yai'n and their 
remedy ; the oonditioniiig of yarn ; the terms and conditions 
of sale. 

(1. Tlio manipulation of tho cotton by the various machines; 
the defects occurring during work and the method of correct¬ 
ing them ; the adjustment of the parts of each machine for 
VOL. lit. 1 
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ordinary and special work; the necessary changes in the 
construction of the various macliines for different kinds of 
woi'k ; the steps nco(issaj-y to koo}) machines in good working 
oi’diir, 

7. Tlie construction and ]ilanning of spinning and doubling 
mills; tlie anangemeut and S(d(!ction of niachintry tor' eco¬ 
nomical pi'oditction; sirhemes ol di'afts, spi'i ds and produc¬ 
tions for various counts; the methods of lighting, heating, 
humidifjing, ventilating and fire pi'otecting; the ai'range- 
meut of motive p.rwei- and power ti-ansmission macliincry. 

8. Costs ol production ; wages ; lahonr charges ; insurance 
and other cliai'ges. 

Full Ti'cliiHtUtjical Cerlifii'dlc. —A cerlilicate will he 
grunted on tlie i-esidts of the orilmary and lionours grade 
examinations, b'or the lull tccimologieal cerlilicate in honours, 
the candidate must h.ive jiassed the three examinations, and 
if not otherwise (pialiiied must also have [lassed the Science 
and .Art Department e.xamiiialious—in tlic elementary stage 
at least—in geoiuelrical as well as in freeliand or model draw¬ 
ing, and also in two of the following subjects : — 

IVrac.liinr 0 )nsl,ru<ition. I The >rfi ical Mocliaiiics. 

Matilieniatics. | AjiplK'd Mi't-liujiics. 

The certificate of the liiincashire and Cheshire Union for' 
the ))reliiniuary examination in cotton spinning will Ire 
accepted by tlie institute itr lieu of cei'tifieates iir the above 
subjects. 
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[Below are reprinted the two latest Kxnmination Papers in the Honours, 
or Third Year's Stage.] 

CITY AND aorijDS OF LONJXW INSTITUTK. 

KXAMINATIONS OKI'AUTHENT. 

TM(JllNO!;0(il(!\l; KXAMINATIONS, 11)00 

COTTON SPINNING. 

IldNDUUs (JiiO)H,—T umid Yk.vu’s CdiMtsu. 

Tiirsiliiii, l.s/ 7 hi 10 

I \STlli:("l'l()NK. 

Tlie uiuiilxii’ 1 ) 1 ' (ilic (inoslion iiiiist lie plawiil liefore tlic 
aiiswor ill tin; woikwl jiiipor. 

Not more tliiiii twolvd i|Ui'stioiis to ho aiiswen'd 

TIk! uiiuiDiuiii muiihoi- of nrai-ks ohtaiiiahlo is iilii\o.(i to 
e aoli <iui'stioii. 

Aiiswei-s should ho illiistiah'd, as I'ai-as possihlo, uitli doar 
skutoho.s. 

Throe hoiiis allireod for this papoi' 


I. Doscnho the iiiolliods of |irepai'iiio tlio various kinds 
of wash! foi- jo-s|miniu^; How are they prepared for caid- 
iiif', liow treated aud didiverod hy the caids ? Is it jiossihle 
to di'aw waste yams'.’ If so, to what oxhiiit, and whore is 
it affiseted(‘Ai iiairks.) 

d. kY)!' what pui (ioses are waste yams employed '! For 
what kind of falii'ies ai'o. tho\ most useful, and wh^ (‘22.) 

0. How many times, in your opinion, should yam he 
twisted to produeo six-fold thread? In what direolion 
should the twist ho introdncisi at eaoh stafti!, aud why ? 
What are, the uumhei' of turns per inch to he f^iven to tlie 
thi’oad at each staeo, selecting any counts yon like? (23.) 

d. Hescriho the 0 |)eration of twining. What are the 
advantages obtained, if any. over other systems of doubling 
when adopted for the pi-oduclion of doubled warps ? How 
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does the machine compare as to amount of production with 
other machines ? (25.) 

5. You are supposed to be buying cotton for a mill spin¬ 
ning warp and weft counts 4()’s to 50’s. The twist yarn must 
be strong and wiry, and the weft moderately soft. What 
kinds of cotton would you buy? What qualities would 
determine your selection, and bow would you fix the price? 
Assume that colour is not of much importance. (2y.) 

(i. A good deal of yarn is now being used for “merceris¬ 
ing”. State (u) what kinds of cotton are best, {h) how they 
should be pi'cpariid and spun, (c) bow shonld they be twisted. 
Koasons for your answei's Jiiust be given. (24.) 

7. If, in examining yarn, you discover soft phices at inter¬ 
vals, to what would you attribute, and how remedy, them? 
.\n ample answer is r(!quii'od. (2.5.) 

8. It is necessary to cleanse a scutching machine jieriodi- 
cally. Naiue the parts which re<|uii'e (sleaumg, those which 
need most attention, and describe fully how and in what 
Older you would (irocoed to clean them. If you were scutch¬ 
ing low-middling .American cotton, how often do you think 
you would need to tlioroughly clean? (20.) 

9. If, liaving charge of rexolving Hat carding machines, you 
found some of the webs with cloudy or bare pLices, to what 
causes would you attribute, and how would you remedy, 
either fault? (25.) 

10. The- slivers from a linishing drawing frame are found 
to bo very uneven in weight at irregular intervals. What, 
in your opinion, is the reason for this, and how can it best 
be prevented? What ha]j])eus if the cotton used is uneven 
in length? (24.) 

11. Describe the construction of any differential motion of 
a roving frame with whicfi you are ac(|uainted. Say what 
would 1)0 the practical effect if the strain on the cone stra)) 
was so excessive, as to cause it (n) to slip, or (5) not to 
advance when the traverse was changed. If you know of 
any means hy wliicti eittier of tliese faults can he prevented, 
describe it. (25.) 

12. You are watching the working of a mule, and notice 
that when the carriage is (u.) riinuiug out, or (h) running in, 
the spinning or winding is had. Detail the faults that most 
frequently ocoui- at either stage and their causes, A short, 
but complete, answer is i-eijuired. (28.) 
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13, Say fully what differemitis there should ho in the 
constructive details of drawing; and roving' frames used 
respectively for the ])repiiration of 2K’r from ({ood Broach 
cotton, and 160’s comlx'd yarn from I'lpyptian cotton. (25.) 

14. Say what you know alxuit the procedure necessary to 
keep carding' onlines in enod workinj; order. How often 
would you strip, prind and generally ove.ilnuil them if you 
wen^ cardiiiff (a) good middling American, (/<) lirowii Mgyptian 
cotton? If, in grinding, you found the, |ioints very didl, 
how would you proce.ed? (26.) 

16. (live a scheme of drafts for a null to ju'oduee (u) 20 'k 
hosiery yam, (6) AO’s weft, (e) lOO’s (siruhed Sea Island, 
You nuist state what weight of la|) you hi'f'iu with at the 
card. (27.) 

Hi. Suppose that you htul a free hand in the erection of a 
null sjtinning a, wide range of eounis, say from 2()'s to AO’s, 
two-thirds of the ))roductiou heine from 2()‘s to .'i2’s, what 
kind of iniuilunes would you select, and how would you 
arrange as to lifts of hohhiiis and other details? You can 
assume any total output you like. (2A.) 

17. What should he the prineijtle upon which a sjniming 
mill is lighted? Where is it necessary to ha\e the light in 
the various stages, and what arrangement would you advise 
to give the. best el1ec.t h\ da) and night resjiec.lively |22.) 


lloNOUUS (lllADK.- ThIIII) Ye.Mi’S (lol'IiSK. 

Titcsda/i, mh Ajiril, 7 h 10, 1001, 
TnSTIUK'TIONS as amove aiVKN. 

1. State in Ih. the aiiinunt of waste made weekly in a mill 
producing 40,000 Ih. net weight of yarn from 30’s to 4()’s. 
At w'hat points is it made, aud of w'hat character at each 
point? VVhat kind of cotton would you use, and, crediting 
the value of the waste, what would it oosi per Ih. in the 
yarn ? (23 marks.) 

2. Describe any machine used for the purpose of breaking 
up hard waste, and say what the action on the cotton is, and 
in what condition it is delivered. (24.) 

3. What arc the chief differences between lace yarns, sewing 
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thread and doubled warps ? What are tlie distijictivt! essential 
qualities of each, and why are tlu'v (5ss(3iiLial ? (23.) 

4. Describe fully th(! ineti)od of trc^atiii^^ s(3\vimj^^ tliread after 
it is cal)l(:d, in order to prepare! it for sale, cither sofl or j;;lac(!. 
(24.) 

5. AssmiU! tha.t you are purclnisiii^ cotton for a * 
quality nK'<liuin count of warp yarn. Dc'scrila- in full how 
you w<mld procecal to judo(‘ the sain))les suhniitU'd to you. 
State wlijit ^ra<le. of ci»tton you would schuit, and, iii the 
event ol the cotton Ixun^ del!V(!red h* y(JU e,\c(!ssively moist, 
how \ou would (h‘t(5nniiie the allowaiUH* to la; jnad(! (24 ) 

(). l)(!SOiil)(! the ])roc(‘ss of rcudinj^. IJow un<l in what 
lengths are tliii liauKs wound for deh\erv (a) m this eonntry, 
(/q m France, (c) foi’ r(!-\\ inding, id) for bleaching’’ Sa\ liow 
the hanks are. tie,d. (2o.) 

7. is it ))ossihle to aS{5orta,in the twist in singh' \anis hy 
any nuichiiK'V If imt, how would yon ni<)st a.ccinMlely 
asc(‘,rtain it? What (iHect has t,wisi upon the <‘laslicit\ of 
yarn? In yarn int{‘nd(!d for the jiih' tln-««uls of v(!lveie(!ns 
is stnaigtli oi- elasticity most important? (24.) 

8. What an*, tlu! terms and conditions on whicli colbui 
yarns are sold in ilaiiehestiu’, Ihadford, (llasgow’ and Nol- 
tingham respectively, eitlu!!* with or willmnt an agent*’ 

(23.) 

!). What are the chief c.ujsc's of minec('ssary loss or damag«! 
to the cotton in the ehMiiiug process (u) m the dust trunk, 
{/)} in the opener, (c) in the scutcher? What is the chavach'r 
of the damage at each stage, and how would you })re\eMt it? 
( 2 «.) 

10. Aasiimc thiit you hav(! liiul just ooiiiplelely ovtirliaiilcd, 
ro-clothod and f'rontid a rovolviiii' flat (su'ding iiiac.hiiic. Fdow 
would yon procend to a<ljnst tlin various worKin” pails, and 
ill what order? What precanlions would you lake hefore 
again nonnnenciug work? (27.) 

11. You are watching the operation of a coinhing machine, 
and yon nolioe that the sliver as delivered is cloudy or curled. 
To what causes would you attribute these defects, and liow 
would you remeily them? (25.) 

12. Detail the differences in the eoiistnictiou and operation 
of two mules, the one intended to spin lOO’s twist and the 
other 40’8 weft? A full answer is reipiired. (2.5.) 

13. How would you proceed to generallybverhanl a mule? 
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What parts require the greatest attention or th<! most frequent 
mljustuient? (25.) 

14. if, on exaniining mule cops, either from tlie same or 
different mules, you found soin(! of the cops badlj wound or 
snarly, li;iw would you procieed to discover the cause in cither 
case? How is the defect most hkely to arise? (2d.) 

Id. What drafts woul<l you use to spin («) 24's ring twist 
from a •Iddiand sliver of Indian cotton, oiiiilliiig the, inter¬ 
mediate frame, (h\ 4()’s weft from a •J(i-liank sliver good 
middling American, (r) JOO's twist from a ■l'J-hiink sliier 
from Kgyptian cotton, with and without a jack frame? (27.) 

Hi. Jie.serihe and sketch the arrangenieiit of spinning 
iiuielnnes m a null producing from .'iO’s to Id’s 'iinn two- 
tlnrds twist, (u.) on mules, (h) on ring frames. Kay (1) the 
numher of s[iindlcs anil gauge of machines, |2) if any differ¬ 
ence in the arrangement of the lino shafts is necessary in the 
two cases, (.4) if an\ variation would he needed in the numher 
or size of the pnqiaratory machines. (21).I 

17. Assume that you have .■jd.OOO ring sjiindles producing 
11 oz. jior week each of 40’s \arii. What numher of prejiaring 
machines would you want, at what speed would you run the 
spindles, and what pi'oduction would you "Xpect to get from 
oiuili V (24.) 

JK. State in detail the laliour charges foi preparing and 
siiiuning either 42's, (id's or lOO's twist. (22.) 
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nUAPTKR I. 

COTTON. 

Q. Namo tlu) liti'Kif coUori niarkots of tlio uorld in uliinii 
(ilio raw inatHrial is sold fo I,ho Iradc, and sa\ wliiil, 
soiitions of tlie trade are su|i])lied liy eaeli. 

A. Liverpool is liy far the most important cotton inarLotsif 
the world, and supplies by far tlio lai’oer propoi-lion of the 
English cotton mills, as W(dl as many bak's foi consnmjition 
on the continent. 

Manchester. -Owino to the eonstniction of Ihe Ship Canal 
and the efforts of many jicrsons inteicsted, there is now a 
large and ever-increasing trade in raw cotton done at 
Manchester. 

Havre, on the river Seine, in France, is probably the jn'in- 
oipal cotton market for that country. 

Bremen, one of the throe free towns in Noi'th (lerniany, is 
the principal market tor raw cotton in Cermany. 

Amsterdam sol ves for Holland. 

Bombay is the princijial cotl.on market in India. 

Now York is the principal cotton markot for America, 
although considerable business is done in such places as New 
Orleans, Houston, Galveston, Charleston, etc. 

Alexandria is the principal market- for cotton in Mgy))t. 

Q. How and throngli what agency is cotton bought in 
fiiverpoolDescribe, the functions of linying and 
selling brokers, and their respe.ctive duties. 

A. Usually wdien the representative of a spinning firm 
goes to ijivei-pool to liny cotton he acts through the agency 
and with the aid of a buying broker. 

A hujiimj broker may bo stated to lie a spinner’s agent 
to assist him in his purchases, while a scHnuj broker may 
be said to be a cotton merchant’s agent to aid him in selling 
his cotton. 
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Both kinds of brokers I’t'oeive one half per cettt. eomniission 
or brokora^'c on all business done, the cotton niercliant 
payinf* the selling' broker and tho spinn(!r paying the biiyiiif' 
f)roker. 

tbicaidonally a jierson coiidunes in biins(!lf the offices of 
liolh biiyiiif,' and selfiiif; Imikcrs in order t,o receive “double 
brokerage,” but this prae.tie(i is not to be coiiiiueuileil. 

Tlie buying broker not only assists the spiiin(!r when be 
goes to fiiverpool, but sruids information to the nulls as to 
the stal(! of the market, and attends to tlie )ii'op<T deliveu'y, 
marking and weighing of the bale.s. Tlie jiayinent lor the 
cotton is made fi-oni spinnei' to the bn\ing liinker, who for 
wards fbe money to the. selling bnikei' and eollon nierebant. 

The s|)inner makes bis claims for falselt ]iaeked eotlou 
tbrougb bis buying bnikei'. 

When a K])inner goes to liiverpool be visits the oHice of 
bis broker, and examines samples wbie.b may have been sent 
there from several selling brokers. 

Q. 18!)ik What are the chief ileleets in cotton as it arrives 
in I'lnglandV WbateU'eet lias each upon its value ? 
What is meant when cotton is di'seribed as wasty? 
Ilow would you make allowancs in valuing for 
such defects as irregular staple, dirtiness and exces¬ 
sive moisture'.’ 

A. The chief deb’ots may be suminariseil as follows : Nep, 
unripe bbros, broken leaf, short and broken fibre, sand and 
mineral matter, moisture. 

The effect of each one of these defects is to reiluce the 
value of the cotton in proportion to the extent of which it 
is present. When cotton is “wasty” the weight of yarn 
produced from a given weight of cotton is much less than 
it should bo on account of the loss in waste being too great. 
If we choose to buy cotton that was of irregular staple, dirty 
and excessively damp, it would be essential that the price 
])er jioiuid be sufficiently low ns to compensate tor the in- 
evitablo loss on working, or for the lessened price per lb. 
obtainable for the yarn. 

.\t times cotton has been heavily charged with moisture, 
and this has led to the adoption in some cases of ovens for 
testing the amount of moisture from a small quantity of 
.cotton in about one and a half lioui's. Such an oven is 
shown in Big. 1. 
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Q. 1901, Assinninj'tliat you are purchasing cotton for a 
good (juMility medium count of warp yarn, describe in 
full hoW’ you woulil prooc'cd to judge the sample's 
siihmitlod to yon. Slate what grade of cotton you 
would sohad, and in tlue meait of the cotton lecing 
ddivenat to you excessively moist, how would you 
detennini' the allowance to lie made. 

A. h’or a good quality of meiliiim (juality of waip yarn, we 
might select good middling Orleans cotton. In judging the 
cotton, the inti'iulmg purchaser examines sometimes a very 
large mimlier of samph's, giiariniteod to he a f.dr representa¬ 
tion of the qiialitv of the cotton in the liales from which they 
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have linen taken, and he pi’oeeeiis to make his selection in 
the maimer indicated in previous answers. 

Keferriug to the liest for nioistui'e, an oven may lie used such 
as shown in hig. I. Small samples may he taken from Iho 
centres of seve.ral hales, and ahoiit 1,000 grains weight of 
cotton 111 this way made np out of various samples. 

This 1,000 grains of cotton may he placed in the oven and 
sii bjected'to a radiated heat of perhaps 1 H0“ F. or more for, say, 
a period of one and a liiilf hours. .After being taken from the 
oven it should be re-weighed, and the percentage of loss can he 
readily ascertained, owing to the level ipuuitity of 1,000 grains 
lieing taken. It has been found by experiment that cotton 
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tested ill such a inaiiiier may be expected natiiiully to lose 8 
ov 81, per cent, of inoistiiro. Suppose the o\en shows lit.', 
per cent, of loss, then we may say alioiit .'i per cent, or so o'f 
this IS added moisture. 

Q. 18!)!). You are supposed to he biiyiiif:; cotton for a mill 
' spiiiuiiit' rvarp and weft, eimnis lo’s to .hO's. The 
twist yam must ho stroll^ and wirv, and the weft 
moderately soft. What kinds of cotton would you 
buy'1 What ipiahtii'S would de.termiiie your selec¬ 
tion, and how would you lix the price? Assume 
that colour is not of umch importance. 

A |■'or a strono wiry, twist yarn of Id's to .'ill's almost 
any ol the llrazilian cottons, such as I’einanis, Maraiihams 
and (leara, would do ici\ well; while foi a moderately soft 
weft of Ihe same eoiints Orleans would do. Tor hinh quali¬ 
ties of these, eounts hrown Teyptian eottoii is often used. 

Ihe qiia.hties that would di'termiue the seleetioii would he 
leiif^lh, streuelh, umfoi iuity and cleauliiiess of lihre, ami we 
should delermiiie these ipialities h\ piilhuo tufts of the fibres 
helw'eeu the fiiioer and ihiimh of ea,eh liand, hy feeliiiH at 
the eottoii and hy shaJ<iu,u it. 'I’liese ipialities and Ihe prici* 
ol the eottoii must hi' ruled laioely h\' the p‘ie-o we exjiect 
to sell the yam at, lieiii”' not so hi};h as to pii • cut the likeli¬ 
hood ol prolil, nor so liwv as to give siieli had sjiiuniu” and 
|)Oor yam as toilriie away the ciislouiors. 

Q. 18!)i). II you were asked to buy a quantity of cotton 
for spmnmg, wlia-t projierties would you examine it 
fur, and how would you arrive at its relative value? 
It you paid casli what terms would you expect to 
get ? 

A. The leading principle in buying the cotton would be 
to see that it was suitalile for tile counts and description 
of yam it was iiiteiideii to spin from it. There is always 
a temjitatiim to buy cheap cotton because, say, one-eighth of 
a penny per pound ol eottoii makes a large dil'I'orence in the 
profits ol a sjiiuniiig eoneerii if the price of the yarn can 
lie kept uji. If, however, the cotton costs one-eighth of a 
penny less and the yam is so much worse, that, say, one-eighth 
of a fieiiiiy per pound less is got for llie yarn, while in addi¬ 
tion there is a ereatly increased percentage of waste and 
much trouble with the ofieratives and lessened production, 
there can scarcely he much true economy in buying the cheap 
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cotton. The cotton should bo of proper length of staple, 
possess the required degree of cleanliness aisd freedom from 
impurities, neps and short flbio. Uniformity of staple is 
also an iinpoj'tant property. 

The usual method of testing for hmgth at liivor(K)ol is to 
pull and reduce a small sani|il(! between the thumb and foie- 
linger of each hand until a few fibres are obtained,.from 
which the appi’oxiraate length (d staple can he d(!terndnod, 
and also an idea of the strength. 

By shaking a small iiortion of cotton in the light of the 
v\'indow an ap))i'Oxiinal(^ idea may he conveyed to the mind 
of an expert as to the relative amount of dirt. 

As regards terms of purchase it is usual to allow 1 ^ pm' 
cent, net discount for jiaynient in ten diiys, and this is 
accompanied by a further allowanct! of •h per e.ent. per annum 
for the number of days the cotton is paid for before the ton 
days are up. Tf jiayinent is delayed after tin; ten days, ii 
per cent. p(n- annum is added for the extra time. 

Q. IHifh. Upon what terms is cotiton usually bought from 
the Uiverpool brokers? What is the allowance for 
tare? 

A. .\s stated uhove the terms upon which cotton is usually 
bought in Liverpool are: Ten days’ credit less IJ petr cent., 
with an .aliowanco ol 4 ih. per cent, for tares. If the pay¬ 
ment is made before the expiration of the Ion days, 5 per 
cent, interest is allowed on the account for the time gained, 
and on the other liand, if payment is delayed beyond the ten 
days, 6 per cent, interest is charged on the account for the 
extra days, h’or instance, suppose payment is inade four 
days before time, then 1.1 per cent. W'ould Ixj deducted from 
the account, and .h per cent, on the account for the four days. 
Tlie latter amount, however, would not he very great, as 
it could only reach ,t5 on every £100 in twelve months. 
For four days on .£100 it might he Is. Id., as shown below: 

305 : 4 : : £0 : Is. Id. 

It is also specified that falsely packed, damaged or un- 
raorohaiitable (iotton will bo allowed for at the value of the 
sound cotton if tJie claim he sent in within a certain time 
limit. 
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CLASSIFICATfON OF COTTON. 


The chief oonliibutors to the Miiropoan su|)|)ly are, hi the 
order of their importance, as follows; The fJnited States, 
India, Egypt, Brazil and Peru. Besides the cotton indi¬ 
genous to most of these countries, nearly all produce dilfei'eut 
varieties, generally gi-owii from seed of the most popular 
kinds cultivated in the United States. The following are 
those usually ipioted in the LircrjiUDl Culhni Ilrohert,’ 
Circular: to them are appended hrief descriptions of their 
important char.icteristios:— 


Length of Staple. 

Fineness. 

Strength. 


Snioothness, 
(tdonr, and 
CInanlinoss. 


American varieties are classed in four qualities -good 
ordinary, low middling, middling, and good middling; South 
.'\inerican, three -middling fair, fair, and good fair; Fgypliaii, 
two—fair, and good fair; Ea.st Indian, three--fair, good fair, 
and good. Standard samples of those classes are preserved 
for reference, in case of dispute, in the ollices of the Liver¬ 
pool Cotton Brokers' .\8Sociation ; and it is customary 
amongst brokers to form a set of the classes ni which they 
deal, and, after careful comparison with the standards, to 
preserve them for easy reference wdien required. As, how¬ 
ever, the crop, of each succeeding year differs in some im¬ 
portant respect from its predecessor, these standard sanqdes 
are subject to considerable modilication. According to the 
relative abundance or scarcity, fulness or didiciency, of 
special characteristics the different varieties arc classed up 
or down, as the ease may require. Thus, within a limited 
range, there is a coustaiit ducluation of the slamlard. 

Q. What are “spot,” “arrivals” and “future” cottons, 
and what are the conditions govei^ing transactions 
in them ? 

A. “Sjwt” cotton moans cotton that is actually oii the 
“spot” or in the market, actual samples of which an; 
inspected by the spinner prior to purchase.'. By far the 
greater proportion of cotton for actual use is bought on 
the “ spot". The terms of purchase have been previously 
given. 
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A good deal of business is now done in wliat is sotne- 
times termed “ anivals ’’cotton, or more often termed “ O.I.F.” 
cotton. These letters are brief for cost, insiii'anco and freight. 
Such cottons are not actually at Inverpool, but arc due “to 
arrive’’ within certain tiino limits. The ])urchaser does not 
see samples of the actual cotton, but it is agreed that tlu! 
cotton shall be eipial to certaui ty]ie samples. ’The seller of 
the cotton at the foreign market pays costa, insurance and 
frp-ight, the spinner being responsible when the cotton is 
delivei-ed on the quay at Ijiveriiool. The cotton may be for¬ 
warded directly to the mill without storage in liiverpool 
warehouses. The other terms for “(1.1.cotton are much 
similar to those for “s|iot’’ cotton. 

“ Futures.’’—It is in “ futures’’ that a \'ast deal of speculation 
or gambling in cotton is often done, there being many jiersons 
who make it their business to speculate in cotton quite 
apart from the, ipicstion of serving spinners with cotton for 
USB. The term hull is sometimes applied to a buyer of 
“futures,’’ and the term /«(/■ to a seller of “ liitiircs’’. 

A point in England is ,of a penny. It is possible for a 
spinner to buy “futures ' cotton as a cover lor large forward 
sales of yarn. “ Futures " may be bought on a basis of, say, dd. 
per lb. for middling American, and the contract may be 
made, say, in .lannary for termiiiatioii in .\pril or May. 

In the interve.ning time “ weekly settlements’’are made, 
by which the spinner pays or receives tile dilference in the 
niarke.t value of bis " futures ’’ contract. 

Q. Name the principal properties of cotton, as a spinning 
fibre, in their order of \alue. (live reasons for 
your answer. 

A. Natural twist is the most imporhint of the features 
which render cotton so eminently fitted to hold commercial 
supremacy amongst other textile lilires. If, for instance, flax 
were cut to the same length as an oi'dinary cotton fibre, 
it would be ditiicult to make the fibres adhere to each other, 
although there is no difficulty experienced with the cotton 
fibres. Nay, furlber than that, they have a strong natural 
tendency to stick to one another because of this natural twist. 
As to its extent and cause, we dealt with the matter in 
the first year book. A quality which—although not physical 
—undoubtedly has a great deal to do with its commercial 
supremacy, is the case with which it can be cultivated and 
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^MAcmNi'jnv. 

J!LO\VINfl-llO()M. 

Q If, on lAiuiiiniii!,' ii, hijj liroduoci] on !i fiiiislier 

suntnliiiii; inaidiini', you found it { 11 } uneven in 
wciiylil, (A) ^■a;'”l‘d at tlin edfti'S, (c) splitting, where 
would you (i\p(!et to find the causes of these defects, 
and what Avould you do to remedy them? 

A. .\s reyards uneventKiss it would he ailYif,ahle to examine 
all pai-ls of the Ireil reenlator motion to soe if they were in 
salisfiictory workiiie condition. 'I’he howl box should he 
kept well cleaned: the cone belt should he kept at a fair 
deyiee of lension. k’or the same, defect care should be taken 
to have the, laps |iresenled to llm back of the linisher in as 
regular a eondilion as possible, and everythin^ alfoctino the 
fan draueht should he carefully exan ined.' For bad selvedges 
care should be laken to avoid any rouyb places on the sides 
of the scutcher h"lween the boiiler and the caf’es. Every 
attention should he bestowed upon the elliciem, lining of the 
piges iit tlie ends. .\ pnietie.e now sometimes adopted to 
improve the lap edges is to make the laps at the front 
narrower than tliose in the creel of the sentcher, and to 
repeat the narrowing process behind the card. La[)-licking 
or “splitting" is often a very serious evil in a spinning mill. 
When a large (juantity of soft waste is used in the cotton it 
is sometimes the ctise that a drag hoard is alloweil to press 
against tlie lap during formation. In other similar oases a 
number of rovings are allowed to run in with the lap during 
its formation. The more efficient blending of cotton, using 
a loss amount of short fibre, making the top cage of the 
VOL. III. 2 
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Boutoher larger than the bottom one, are other remedies for 
“ Bplitting 

Q. What fault is caused by I'ach of Ibe following derange¬ 
ments of the piano motion? (1) Fork in (jone 
drum l)ox too wide; ( 2 ) pendants and bowls slack 
ill bowl box; 13) cleaning neglected between the 
cotton holders. 

A. In each of the three cases sjiecihed the eH'ect would bi^ 
dilatory action of the cone drum licit, and tliorefore inell'ec- 
tive regulation of the lap by the piano inolioii. A alack cone 
belt fork would mean a loss in toiichiug tlie belt by the fork 
at every chahge, and slackni'ss in the liowl box would mean 
a loss between the bowls and jiendaiits, wliile neglect ol 
cleaning would cause the various parts to bind and work 
sliiggisbly. In the case of worn ])e.iidants an allicration in 
tho height of the bowl liox has sometimes been a good 
thing. 

As a matter of fact, because of wearing and neglect of 
cleaning and friction of these parts, some sjiinners are now 
adopting new regulating motions, in wliicli the liowl liox is 
dispensed. In one of these cases spring balanees are used, 
and in another tripod levers instead of llie usual pendants. 

Q. 1900. It is nooes.sary to cleanse a soiiteliiiig iiiaohiiK; 
jieriodically. Name the parts wliieh recpiire. clean¬ 
ing, those which need most attention, and deseriliu 
fully and in what order you would proceed to clean 
them. If you were scutching low middling American 
cotton, how often do you tliink you would need to 
thoroughly clean V 

A. The parts of the scutcher which need most cleaning, 
apart from the usual weekly wiping down, are the lap end, 
the regulator motion, the beater hearings, tho heater and cage 
bars, and the interior sides of the machine. 

At intervals of, say, once per month— more or less according 
to individual cases—the calender rollers and lliited lap rollers 
arc lifted out and the hearings thorouglily cleaned and rc- 
oiled. It should be stated, however, tliat in some mills this 
work is only done at intervals of several months. 

The rollers themselves and the cages may he well rubbed 
with a hlacklead brush, or whitening or French chalk, and 
then tho machine made good again. 

At intervals of perhaps the same duration the howl box of 
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the piano feisd ref>ulalor may he pulled to pieces, all the parts 
thoroiif'hly chianed, and hlaokloaded, and then replaced. 

The same with repard to the heatei' liars and cane bars 
and insides of the machine, in order to make the jiassage of 
the cojton as free as possible. 

This loregoing work is often done at the week ends, and 
it is ollen found convenient to do part of it at one time and 
part at another. 

Q. IH:)1). How would you set the feed roller or jiediil nose 
of ire^cutcliing machine relatively l.o the heater if 
you were preparing laps (1) from Timievelh, (d) 
Irom ll|)lauds, (•'!) from I'igyiitian cotton? jf the 
heater was hS inches diameter, with two hlades, 
and revolved l.ddd times per minute, what miiuher 
of inches of lap would yon deliver by the feeil roller 
per minnte if yon were sciitching American cotton ? 

A. We should not be lar away from good )iractice if for 
'J'imievelly we set the heater hliidos to he ahout ,1 or 
ol an inch from the hottoin feed roller, and ahout or [ 
of an inch aw.iy for Uplanils, and, say, or .; of an inch 
away for Kgyptian cotton. Tt must he remenibered, however, 
that with the closest s'ttmg the hlow of the heater will 
always he delivered on the cotton at more than 1 inch from 
the point where the cotton is grip|)ed belwien the top and 
bottom feed rollers. As a matter of fact, if the cover of 
the heater he lifted up it will usually he observed that, say, 
about 1.', inch of cotton are hanging down from the feed 
rollei’s. d'lie setting at this position is ruled somewhat by 
the same, general law that rules the setting of drawing rollers, 
ri?., the longer the staple of the cotton and llie further away 
the rollers, tiie numher of laps ])ut up togotlipr also affecting 
the prohlem. With the jicdals in place of the hottoin feed 
roller it would he possible to bring the grip of the p>dal 
and tile top feed roller nearer to the striking point of the 
heater. As regards the rate of feed per minute, this would 
vary considerably in dilfcrent mills, and will probably be 
somew'hore between (iO and 80 inches per minute, d’aking 
HO inches per minute, this, ol course, would he 80 inches to 
2,400 str.ikes ol the heater, wdiich would eipial 110 strokes jier 
inch of cotton fed. 

Referring to Figs. 2 and 3, in each c.ise A is the pedal 
nose; B, the pedal roller; (!, one blade of the beater; 1) are. 
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thi! f('oJ rolloi'S ill Kifj. '2. The iirnuif^oiiieiit in Fif;, 2 is for 
limn staple coUoiis. Ki};. 3 is ii^ecl for short staple eottons, 
anil also for loii!> staple eottons in openers whore, pore,U|iine 
e.ylinilers are usoil, 

Q. Descrihe the (leranpenieiits whieh are liahle to take 
place in iiiaehines in the hlowing-rooni, anil the 
nmnner in whieh ihe eottoii passing through is 
iiijnml hy the oceiirreiiee, of these ileraiigenients. 

A. It is ]ii)ssihle tliat the faulty aelion of these or other 
inaehines inav he tine to ilefeet.s in their eons'Olietion or to 
ilerangoinimts wliieh arise in tlieir inanipnlation. (n) fii 
aetnal work the author has often witnesseil Inid nhii'^ niaile 




on I he, laps hy pieir'S ol eoliton sticking lo the hars of the 
loaf oxiraclor, or to the sides of the nia,chine helween the 
cages anil Iteater. Defective linings to the ends of the cages, 
or in eliicieiit covering up or recessing ot the ends of the cages, 
will lead to the sanie evil, and so also thin feeding at the 
edges of the feed lattice. 

In some cases had selvedges have resniteil from trying lo 
make too thin a lap shod, and in others hy having dirty 
cage.s or air exits. 

(/)) L'lii'.reii Irtjix often constitute a most serious evil, and 
may he caused hy mnnerons circunistanic's, the primary of 
which are defective action of the ])iano feed regulator and 
irrei'ular feeding ol the cotton. This evil may result from 



I’BACTICAL MANIPULATION OP MACHINERY. 21 


th(‘ vai'ious doors aiul covors of tho maohino not boin^ made 
a sufticiontly ^^ood fit, and thus affeclin^ tlu^ air curront. 
I'oasibly, also by dirty dust Jliies and \\n>n^ speeds of fan. 

Tlic hopper Icod may be \vi‘on^l\ proportioned in speed to 
the opcaier feed roll(!i‘s, or some of its ]ja,rts may i)e out of 
order. 

As regards the f{^r<l roL^ulator, tlu^ (*,oiu* l)eii slapuld he ke])t 
in a ll(‘\'ibl(5 eomliiion and of tlu^ propel* tension. Worn bowls 
sliould h(‘ nmewj'd. aiul sla,ckiiess in the vai'ions studs, rods 
anil lexers "iTfionld be avoided. It mas he noted that feed 
regulators are now !i‘(rei\inj^ more or l(‘ss adojilion, in svhiidi 
the iroidilesome howl ho\ is entirely disjienseil svitli. 

S_\ steinatie. wei^dim^Mil the w hole lap, a.nd ol small ])ortions 
ol lap, is essential to secure iiinfoi*mit\ Mvery opener or 
seiitelier is provided wttli siiia.il a.djnstiiient screws to var’^ 
the Weight ol la]) ri-adilv. 

(c) //U/i Is a st'iaoiis evil in nian\ cas(‘s, and mav 

he (hie to nsin;; too much waste or shoit lihre in the int\m^ ; 
or to not h.LVin^ the lop e.ini‘ of larger diameler than the 
hottom one; or to nol haviin^ most ol tin* draft m thi* top 
(ai,^e; ol* hy too tiineh nisistanee on the hniLr motion for 
hardening the lap. In (‘VtreiiK^ cases Mpuietimes sluhbiu^ 
or intermediate ends a,re run round with th(‘ la|), or a 
dra^-lioard is made to ri'sl on tie* lap during its formation, 
or the lap IS thickened. 

((/) If uniform laps and fu'edom Irom br(*akd(*wns aj*ft to 
he ohlained from these miudiincs, Die utmost eart' should 
ho taken to ensuj*e really ellicient cleaning and oiling of tin* 
various jiarts. Also all the straps should he kejit well u)) in 
Duision. and the various l•oll(‘rs and shafts sliould In* known 
to work freely Jii their hearings. 

(c) Sometimes the jiropm* dropping of the leaf extractor 
door, or the removal of the ily and dii*t from the jiroper 
]>ositions, are nogU'cLed so much that some, of tin* imjiurities 
begin to pass with tin* good cotton. The sam<‘ ell’ect may 
he produced wuth an excessively strong fan draft; wliile, on 
the otln'i' hand, if the ii.ii* cnrrmit bo too weak, there will he 
a danger of good cotton passing with the impuritii's. 

(/') If the heater speed he too high, or if the feed i*ollers or 
p(*dal noses he set too close to the beatei*, there will ho a 
tendency to cut the iihre. Setting too far aw’iu, on the 
other hand, may tend to take the cotton forward irregularly, 
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and nip and string the fibre l)y allowing it to hang down 
from the feed rollers and bo struck by the blades repeatedly. 

It is possible the latter evil may also be caused by worn 
beater blades. When it is remembered that in a two-bladed 
beater each blade sti'ikcs tlie cotton on an average u])wards 
of (10,000 times in an hour, it will lie understood that in 
process of time the sicel blades, may become worn. Some¬ 
times the blades are (lonlile edged, and the boater is reversible 
so as to allow of bringing the unworn edges into action. In 
other cases tbe\ may be re-planed. *'■’ 

(</) n the stripping jilalc be set too far away, it allows 
the cotton to be carried roiiiid by the beater, resulting in 
itlYr/wi’/i-mj (tj tlir. jihre. As regards constructive evils, it 
IS possible:— 

(1) That the ends of ibe cages may lie not pinperly 
recessed into the iiiaclime. 

(2) That rough places may be left on the insides of the 
inacliines, so tliat cotton will caUdi on tbeni, the latter evil 
also resiillmg if the cages and various rollers are not well 
finished. 

(3) The various rollers, cages, licaters, fans, etc., may bo 
not set to work with siillicient freedom 

(4) The various doors aud covers and the faii-liox may not 
be airtight. 

(6) The feed rollers may not he of sufiiciently large diameter, 

or may lie iiielTeotively weightod, rosultiiig in the coiton 
being from thorn by the beater, in unopened lumps 

of fibre. 

(G) Sometimes the pedal noses are not suited to the staple 
of cotton being used. 

(7) The various nieclianioal drafts of the machine may lie 
wrongly proportioned. 

(8) Sometimes inadccpiate provision is made for adjustment 
of the feed I'ollers, strijiping plate aud other parts. 

litnjne'x Jle<ji(l<itur. 

Tn this motion the liowl box is entirely dispensed with. 
A heavy bar is hung from the rear of the pedal levers by a 
set of spiral springs, there being one sjiring to each lever. 
The springs used arc of the well-known Salter’s make, as 
used in the well-known Salter’s spring balances, being of 
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uniform strenf>Ui and size. The Ion}? bar rises and falls in 
accoi'dance witli the average rise and fall of the pendants. 
This bar is kept siisjiended in such a manner that its centre 
of gravity is always the same distance helow the average of 
the pedal ends, liowuver irregular the individual lunghts and 
])ositions of such ))edal ends may be. To obtain this effect, 
the increased ]Kdl of some of the pedals and springs is com¬ 
pensated for by the deci'cased pull of othci's, and, conS(i- 
(jnenlly, the. I'ise and fall of its centre of gravity exactly 
corresponds "to the increase or decrease of the thickness of 
the sheet of cotton. 

Within the hollow of ibe long bar alluded to, and pivoted 
at its contri' of gravity, is a level-, one end of which is adjust¬ 
ably secured to a link fixed to the framing by regulating 
nuts, while the otbe.r end works directly in connection with 
llie str.t|) fork of the cone drum belt. 

T'he, author witnessed tlnsmotion at work some three years 
ago, ami it was imdoiibtedly giving satisfactory regulating, in 
addition to the advantages attendant upon dispensing with 
the, bowl box. 


.7'/w; Tripod Hcijiitator. 

fig. 4 shows another form of food regulator which appears 
to bo receiving some amount of adoption, and is much similar to 
one the author saw working on a sciitcher of foreign make at the 
Taris Hxhibitiou. At least one firm in America also appears 
to be, making a modification of this arrangement, and another 
modification of the same idea appears to have been at work 
on the (Continent for many years. 

The ‘‘Trijiod" regulator (shown in Tig. 4) is made by 
Messrs. Lord Bros., of Todniordeii, and is so named by its 
ossential feature, which is that a niiinber of three-armed or 
triangular lovers of various sizes are used in place of the 
ordinary bowl box arrangement. The arraiigemout can ha 
applied to existing scutchers. 

The makers themselves claim the following advantages 

(1) Greater elTectiveness. 

(2) Its ethcioncy is not impaired hy any wear. 

(8) It never requires cleaning, as it will work when covered 
with dirt. 

(4) Time and expense of cleaning obviated, thus saving, 
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also, ohanoe of bad work through the regulator not being put 
together properly after taking to pieces to clean. 

(0) No repairs ever required. 

(0) No bowls between the pendants are used, so that the 
regulating cannot l>c! sjioilod through fiat |)laces wesuing on 
such howls. 

(7) No lubi'icant rei|uii'e(l. 

(H) <!anuot get out of ordei'. 

(!I) Working much more freely tlian tin! ordinary regulator, 
it puts very much less strain, and (ionsequenliy less wear and 
t(iar, on the feed roller lluUiS and bcaj-ings. 

(lOj The cone-drum stra]) may be tight without allecting 
its sensitii'one.ss. 

(11) Gives sne.h accurate woi'k that for weeks its adjusting 
screw need not he touched. 

(12) h'roni its (^xtreim^ simplicity it gives less trouhle and 
greater “yard hy yard’’ regularity thrm any regulator yet 
made. 

(13) Gan he re,i,dily ap|)lied to any kind of ])iano regulator. 

It remains to he seen whether more extended trial will lead 

to the general adojitiou of this or similar motions. 

Hoppi'r 1'Wili‘i'. 

In addition to the hojiper feodei arrangements shown in 
the first year’s soe.tion of this work, it may ho advantage,ous 
here to illm^trate the hopper feeder as made by Messrs. Ijord 
Bros. Tig. 4 (a.) is a longitudinal section of this feeder, and 
is practically self-explanatoiy. A is the feed box; A', bottom 
lattice; B, the lifting lattice; (!, the evener rollei': 1), cleaner 
for G ; K is the stripper roller. 

A special feature is the “surplus” cotton arrangement 
mark behind the spiked lilting lattice, its object being to 
return ovei'flow cotton from the reserve box into the feed 
box again. The reserve box itself is a feature not found on 
all hoppers. 

This hopper can be, and preferably is, driven from any con¬ 
venient slmft, independent of its opener or scutcher. 

It is also desirable to drive the inclined spiked lifting 
lattice that has the most work to do independently of the 
regulator, so as not to impose too much work on the cone 
regulator of the opener or scutcher. 
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At Fig 4. (h) are two diagrams intended to sliow the iiii- 
provctnent in the uniformity of feed obtained by applying tin's 
inaohine. 


CAKDTNG JiNtifNFS. 

Q. i; 100, Hay wbat you know about tbe proceduie inices- 
sary to keep carding engines in good working onlei'. 
Ilow often would you strip, grind and geiierully 
overhaul ibeiii if you are carding (u) a good 
middling American or (//) brown FigyjitianV If in 
grinding you found tbe ]ioiiits very dull, bow would 
you proceed 

A. To keep carding engines in govHl working order it is 
necessary, in the first place, to see lliat “stripinng” and 
"grinding" and “setting" are |)erl'orinnd with siiriicient 
fre(|uency and skill. It is essential also that tbe cards be 
kept well cleaned and oiled, and with tbe straps and bauds 
at a proper tension, llrokeii jiarts and dainiiiged wire slioiild 
be made good as ipiickly as possible 

Tiio frequency of stripping and grinding varies consider¬ 
ably with different linns. For either of tlie above e.ottons 
stripping may be done from two to four times per day. 
With hardened and lemjiered stool wire some firms lightly 
grind the same cylinder every fortnight or every week; in 
other cases it is done once per iiiontJi, while in still other 
oases a much longer interval is allowed to elapse between 
grinding. 

As regards tlioi'oughly re-settiiig, this may be done onc.e 
every six months, lloffers may lie set to cylinders rather 
frequently. 

if the iioints were found to be very dull it would be best 
to first aj)ply the full length or so called dead rolloi' in order 
t() grind more quickly. Afterwards the Horsfall might be 
ii,))plied to give a linal laml more acciu’ale grinding. 

Q. 181)1). The flat strips on a I'evolviiig Hat card are found 
to be (a) uneven in weight compared with each 
other; (h) unev'en at vaiious parts of the same 
flat; (c) too heavy in each case; (d) stripping 
hadly. What are the causes of and how would 
you remedy each of those defects? 

A. (rt) The wire on some of the flats may bo damaged, or 
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the ends of llie flats may l)o worn irregularly, thus givitif; a 
(littdrent angle to the flats, or parts of the chain may he 
irregularly woin, or the, wire foiinilation may l)e slack on 
soiiii' flats. {!>) 'I’hi! wire may he damaged at one part 
of the flat and not at iuiolher, tind tlie same remark ajtphes 
to slack foundiition The front plate may lie set further 
away at one end tlian the other. The wire may he harder 
and rougher and not as well ground at one place as another. 

(i ) .\ common cause of Ihe flat stri[ts lining loo heavy is the 
Iront plate hettfceen the Inst lint, and tin' dotl’er- heingf too 
far a\\a\. There may hi' an nnprojier angle in the tooth of 
the flats, such as having loo mneli ‘'Keen” (d) A common 
cause of tints stripping hadly is the snipping hrush heing set 
loo deeply, and this has freipiently come under the author's 
notice. AVlien an operatue sees the Hals slriiiping hndiv 
and has not !ia,d )ireMous experience--.lie at once nainrally 
gets the hrnsli to loiieh ihe h(ittoin. This, liowever, aggra¬ 
vates the evil hy fastening thi' lihre at the hotloni of the 
teeth |)olective wire is a coinnion cause of had slripjiing. 

Q. 11)0(1. If, having charge of revolving flat carding 
engines, yon found some of Die wehs with i-loiidt 
or hare places, to whal causes would yon atti'ilmte, 
and how would you lemedy, eilhei I alt 

A. Spealving geuerallt, irrespective of maker of card, 
there are inatu good carders who ininieilialelv iii.ife a point 
of examining the feed parts of a e.anl m Ihe case ol cloudy 
wehs to see if there is irregular or defective setting of the 
feed roller, 1aker-in and |iossihK the hack plate. .\n uneven 
lap sometimes allows plucking, and therefore gives cloudi¬ 
ness. 

Teniporai't cloudiness of the weh is soiiietiines caused hy 
neglect of stripping, and the carder gimerallv has an iilea 
when such is the ease. Very wide setting of various pints 
will cause cloudy wehs, and this remark applies, perhaps, 
more to the setting of the, ilofl'er Iroiii the cylinder than to 
anyihing else. Neglect of grinding will cause cloudiness. 

In some cases cloudy wehs have heen traced to the 
influence of air currents acting on the cotton on the face of 
the, cylinder, more especially at the front and hack ]ilates, 
and in other eases the cause lias heen found to he the 
defeotive condition of some parts of the wire. Bare places 
may be caused by defective laps, aud hy one or two of the 



30 


COTTON SPINNINfl. 


things whicii also cause cloudiness. The remedies are 
obvious. 

Neglecting to collect fly from beneath the card may load 
to cloiuly webs, and especially from the front edg(! of the 
undercasing. Jiy reversing the doffer by hand such ac¬ 
cumulations may he brought olf with the doffer, and this is 
often the first thing that grinders do. 

Q. Having charge of caiiling engines, what would 

you do if you found that cloudy or uneven webs 
were coming olT the doffer? WHire would you 
look for the fiuilt, and how correct it ? 

A. It would he, an easy and jirolitahle thing to lirst of all 
s.trip the card well, and note ilie effect on the weh. .\ft«r- 
wards the gauges might he inserted in order to get an idea of 
the dislnnoes apart of the main working jrarts. These being 
all right, the wire might he, examined carefully as to whether 
it required grinding. It may he taken as a fimdarnenlal 
principle that defective Btrip)iing, grinding and setting are 
fruitful causes of cloudy webs. The wire it,self, of course, in 
process of time reipiires renewing. The lap behind the card 
must necessarily receive early attention at our hands, es- 
jiecially with reference to I he special defect of imovciiness, 
as It will lie practically iiiipossihle. to secure regular weh 
from .an irregular lap. The edges of the lap can soon he 
examined, and if any douht exists as regards the regularity 
portions of two yards long should he iinw'oimd from it and 
carefully examiiuid and weighed. Imperfect action of the 
doffer comh at times tends to bring the weh off the dofl’er in 
a cloudy and inievcii condition, especially the first thing on 
a cold frosty morning. See also previous answer. 

Doiison’s Patent Flat Gkindtno Appakatus. 

This patent anti-flexion apparatus for grinding the revolv¬ 
ing flats is applicable to, and can be adapted to, cards of 
other makes, as a rule, with very little trouble, as well iis 
to the cards of the same firm. 

They mount the ajiparatus immediately over the taker-in, 
in a hracket upon which are formed two surfaces at different 
levels, to correspond with the angle of the flat. Undffrneath 
this fixing, and attachoil to it, is the grinding roller bracket, 
both brackets lining adjiistahlo in either direction, 
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The flats are conducted in a straif^ht lino, liy ninners or 
howls, while passing over the grinding roller. 

The inakej's clniiii the following advantages:— 

(]) There is no moving part in the motion controlling the 
grinding. 

(11) The ordinary si/.e of grinding roller can he used. 



A. B C D Rl iniNQ 8IJRf»CE WHfN GRINfflNe 

A. B Cr E. &uuiho '‘.oftFACt WHrrs caroino 

B. F. CLEARANCE FOR RAISfD SURFACE ON SLIDE WHEN CftINOINO 
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Kn;. 4 (r). 


(;!) There is no movement in the axis of the grinding roller 
tself. 

i (4) When the fiats are passing over the grinding roller they 
arejsuhject to no strain whatever. 

(/)) When the flats are lining ground they have the wire 
downwards under the same conditions as their working 
position. 

(6) Each flat on the card is bound to be precisely the same 
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as the othei; flats—^there is no possibility of its binDg 
otherwise. 

(7) Whatever the wear and tiiar on the end of tlio flats it is 
regulated hy the grinding rolUu’. 

(iS) There are no eornors or shelves for the lodging of tly or 
dirt. 

(9) The grinding surfaces are automatically cleaned hy the 
passage of the flats. 

(10) The motion |■ 0 ((uires ahsolulely no attention. 

(Ill The S"tting of the grinding roller is more steadily 
executed, a.K the moti<in is in the most I'a'.ourahle position for 
doing this. 

ltd) .\ny dirl loosened in the flat uiie hy the \ihration 
of the grinding f ills on to the steel cover of the licker in and 
cannot get into the ca,rd. 

Q. Dcscrihe the remedies for the following derangenients 
in a carding engine : 

(I) Well hanging or hagging hetvveen calendar 
and iloller. 

(dj l''lo( l<s forming at the side of the weh. 

(.'I| Weh following doll'er instead of stripping 
clearly. 

( I) I'dat strips leaving flats in a continuous weh 
insteaii of heing merely joined hy a few 
lihres. 

A. (I) Jn C'-rtain delinite experiments and allerations the 
author found that piiltiiig dol'fer coiiili to make its stroke 
lower down caused the weh to hag or hang down, and if 
carried to < xeess hroke the weh. A remedy might therefore 
he found in such eases hv shortening or lifting the stroke 
of the com h. 

It might lia))pen in some cases that the calendar rollers 
were running too slowly, and, without doiiht, s|)eeding them 
up would tighten the weh. 

(2) It has often happened that flocks, or hunches of fihrc, 
have been formed at the edges of the cylinder and doffer, 
and some of them have passed forward with the good cardetl 
cotton. Often this evil has been due to defects in the con- 
striictiou of tiie caid, anil it has heeii a very diflicuU matter 
to provide an elTeclive remedy. 

Foiinerly wooden linings were at the ends of ttie cylinders, 
and the replacing of these has diminished the evil of flock- 
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iufi. There has always been a tendency for the emission of 
fly at th(! ends of the cylinder, and these have been nibbed 
into flocks by tlie end of the cylinder against the lining. 

In modern cards Hooking is much less jirevalent than 
formerly, due to the grciit ])ains laken to provide ellicieul 
casing.s and covers to the ends of tho takor-ni, cylindei' 
and doffer. In any case keeping the lly well cleaned fiimi 
tho ends in question wdl diuiini.sh any tendency towards 
flocking. 

(3) A remedy for the woh following the doHei' might be 
found in setting the dotli'r comb closer to the dolTer, or a 
little lower down, or in speeding up this comb. 

(1) .\s a vide, when the Hals leave llie cUinder in a 
continuous web, it is because tho lop e.dge of the front plate 
is set too far away, and in any such case tiie lirst thing to 
he done should ho to set this plate closer to the cylinder. 

Q. Wliat is the result upon the cotton j assing tlirougli 
tlie cards when the rollei's oi flats are set too near 
the cylinder, and also when too fur from it? 

A. As a mattei of fact these parts can scarcely ho set too 
iH'av witliont absolutely toucliiug, excejit in tlie case of very 
lu'avy cai'ding, 

.Actual contact woidd probalil) damage the wire more 
than the, cotton, hut the quality of carding would after¬ 
wards suffer owing to tho damaged wire. .Actual contact, or 
e.xtremely close setting with lieaxy carding, might cut, break 
and nep the Iilire. 

In tlie case, of the flats being too far away we might 
e.vpect dirty and cloudy webs, owing to the fibre getting into 
tho toe of the, flat, and the Hat being so far liom tho cylinder 
that tlie latter could not again take the iilire from the flat 
in a proper manner, while at the same time tlie dirt could 
not bo properly transferred from tho cylinder to tlie Hats. 

Q. What are the particular merits of the, Wellman and the 
revolving flat cards ? 

A. Although tlie Wellman card is now seldom or never 
made in England, there arc some good spinners and practi¬ 
cal men who yet consider it to be far ahead of the revolving 
flat card as regards the quality of the work done, without 
injury to the fibre, at any rate for line spinning. 

Takuig the revolving flat card first, it may bo said that 
its great superiority consists in tho much hrrger quantity of 
VOL. III. 3 
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work capable of being turned off, combined with a much 
smaller amount of attention re(]uired. 

The sotting of tho flats is tar more easily done than on 
the Wellman, in which each flat requires individual setting. 
There are tar more flats and a groat deal more wire capable 
of being brought into action on the cotton. 

The stripping of the flats is performed on the whole in a 
much better manner than on tho Wellman, in which latter 
card each flat has to bo lifted up away from its work, thus 
leaving a bare place on tho cylinder while the flat is being 
stripped. 

The grinding of tiis flats can also be done without disturb¬ 
ing tho flats nr stopping the card, wliicJi is not practicable 
with the Wellman. 

Jn favour of the Wolbnan it may be said:— 

(1) (ioar.ser can Ixi used on the back flats tlian on tliose 
towards the front of the card, thus giving a graduated action 
of the flats. 

(2) At the same time we may have more, bevel or wider 
setting of the back flats than the front ones. 

(3) Another important advantage is that the back flats, 
being dirtier than tlie front ones, can be strijiped more 
frequently than the front ones, say twice or three times for 
the back flats to once for tho front ones. 

Quite I'ecently the author wont through a noted fine 
spinning mill in whicli all the cards weie of the Wellman 
flat type. 

It may be added that this card is named after its original 
inventor, viz., Georgo Wellman, of tho United States of 
America. 

There are throe ways of increasing the weight of 
carding or production in a given time: first, by 
increasing the thickness of lap; secondly, by in¬ 
creasing the speed of the teed rollers by means 
of a larger side shaft change hovel; thirdly, by 
increasing the speed of the doffer. Under what 
conditions do each of these three methods recom¬ 
mend themselves? 

A. (1) Speaking generally, the best and most usual method 
of increasing the production of the card is to put on a larger 
Barrow change wheel. This speeds up the doffer and coiler 
parts at the front of the card, and by means of the side 
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shiift it speeds up the feed and lap rollers at the back of the 
card. 

The beauty of this alteration consists in the counts of lap 
and sliver remaining unalterod, while the change can bo 
readily effected. The ijualily of carding would bo rather 
worse. 

(2) It might happen that our scutchers had already a 
dillioulty in providing suftioient laps tor the card, and in such 
a ease it would probably be necessary to increase the thick¬ 
ness of the lap. This would alter the counts of sliver, which 
is usually undesirable. In cases, however, where we wore 
going upon coarser counts, we might reiiuire a thicker sliver, 
and it would then bo probably the best thing to increase the 
lap thickness. 

(3) It might happen that wo had plenty of laps from the 
scutcher, and the weight of lap per yard was as heavy as 
it was considt'Kid advisable to have it. At the same time we 
might desire a coarser sliver owing to coarser counts, or 
again our drawframe.s could take a thiokei' slivor, but could 
not conveniently use up more length of sliver. In such cases 
a larger side shaft change bevel could be put on. The two 
last changes would give more weight of sliver, but the same 
length, while the lirst change would give more length of 
sliver of the same weight per yard. 

Q. 18!jy. If you found a carding engine making too much 
waste, iiow would you proceed to remedy it ? 

A. This would, of course, depend upon how and whore the 
waste was being made, whioh to a large extent would very 
soon enable a practical carder to localise the cause and 
remedy tiie defect. If ttie undercasings of the taker-in 
w’ero set too far away from tlie taker-in or from the feed 
plate, or the mote knives too close, or the feed plate was too 
far away from.the laker-in, we might expect to liud too much 
waste beneath the licker-in. It is possible that tbe extra 
waste might be caused by the fiat strippings being too heavy, 
when it is probable that the front stripping plate would 
bo too far away, the remedy being in this, as in the previous 
oases, very obvious. Occasioually the strips might be too 
heavy at one side only, when it is probable the front plate 
would be too far away at that side only of the card. When 
a card is old, out of truth, and covereil with bad wire, it is 
natural to expect too much waste from those causes. It 
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bo that the extra waste was due to the pi’esence of an 
excessively larj'o projMT’tiou of short (ihres in the cotton, and 
this of eouisc! should be borne in mind and attended to. 

Q. 1897. How would you pi-cxHied to Hrind tlio clothiu" on 
a eardino eii^ini! cylinder (1) when newly clothed, 
(2) after ordinary \\e<ar? Statu the reasons for tho 
coin so you a<lo))t. 

A. When intending to j*riud a card, tho food should he 
stopped and the card run thoroughly bare, this operation 
taking anything from half an hour to an hour, according 
to tho spoiid of the card. ,\s the Hats are gi'ound in position 
with tho card working, the question refers doubtless to the 
Cylinder and doll'er. The (iovers for tlusse an; removed so 
as to expose thii wire to iho aclion of the grinding rollers. 
There are dirrei'imces of opinion a,s to the use of the Horsfall, 
01 - the full length grinding roller, some men preferring to use. 
tho latter first, hut finishing off with the former. Tho 
cylinder must be revei'sed in direction during grinding, as 
it would be dillicult to get enough dilferonce in surface speed 
between the grinding loller and Iho cylinder if both went the 
same way. The dolfer, of course, is not compelled to have 
any such reversal, as it always, during working, revolves the 
contrary way to (lie setting of its teeth. It is a matter of 
opinion as to wliether slow or fast grinding is the hotter, and 
the practice is therefore subject to variation in this respect. 
Slow grinding, liowevcv, is not much used. It may just be 
remarked tliat in slow griiiiling tho speeds ol the cjliiidor 
and doll'er are much reduced, while in ordinary grinding the 
cylinder remains at its working speed, and the doll'er is 
Biieeded uj). ,\s regards llie difference hetwcon grinding 
a new card mid a emd lhat has been working for some 
time, in the case of tho former tliore W’ould, of course, he no 
necessity for rimning tho card hare, as tho cylinder, fiats, 
dolfer, etc., would not ho charged with cotton, la the 
natural order of things it would proliahly take longer to 
reduce tho wire of tho mwv cii’d to a satisfactory condition, 
and this would necessitate a longer time of grinding. In 
either case the requisite cords or Ijclts would have to he 
applied for driving the cylinder and dott'er and the two 
grinding rollers. 

Fig. 5 shows a card set out for grinding. A is the cylinder 
driven by the crossed licit, and revolving during grinding 
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upwards from the dolfer. An optm holt oii oik^ sido of the 
card gives motion to the dolfcr, B, and on the same side 
two cords give motion to the grinding rolkn's, a, b. Tt is 
presumed that Horsfall giimlers arc h(‘,ing iwed with pulleys 
on each (‘iid. Th(' opposite figure shows llio di-ivmg of the 
jndloys on th(5 other ends of the rollers hy means of a tri¬ 
angularly disposed belt. 



NAriiiNci-ON Gaud Ai'I'Ahati's. 

For lilhits and sheets nsnally nov machines arc used to 
assist in “nailing on,” and log. (» is an example of such. 

It is introduced to facilitate the hiyiiig of cards, whether in 
sheets or in lilhds, on (sarding cngiiu' oyhiulers, and is (upially 
applicabhi for wolien as foj‘ cotton cards, and for wood and 
iron cyliiidcj’S. 

For laying lillots, a small worm wdieel is used foi- small 
(iylinders, and a large wh(‘el (No. 1) for huge cylinders.' The 

Mn laving slu'oLs, tiio rest, earriiige, latclu't, and phers iilnuc are 
used. The resD is fixeit ln'liiud the e^linder, and tlie oU.eliet (No. (]), 
to wliieli the pliers (No. 7) are uUiiclied hy a slraj), is Jjxed on the 
carriage* (No. S) in plae-e of the dinm (No. a) The sheet is first nailed 
on tlie i-Tlinder hy jts upper edge, and is (lien siielehed as much a.s re- 
quire'd hy pressing down the lever (No. (>), when sidlieieiitly stretclicd, 
the tliinnbspriug heing let go, the rati-het holds the vard until nailed ; 
the carnage is then wound along the bed, aiul Ihi* operation repeated. 
The cylinder js hold stationary, during slieteliing, by suitalile luite.lics. 

For turnmg-up wood evlmders a turning tool is Ji\e«l on (be carnage 
(No. H) and worked along by the nick and pinion. C.ird slieets and 
wood (;ylinders are quite oljs<tlcte in cotton .spinning. 

The complete apparatus inciudcs rest bO incites long, carriage, drum, 
ratchet, two wheels, wlioel support, turning toui and Inildeis, i aid pliers, 
strap, catches, screw-keys, t\:e. 




Fig. 
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wheel required is fixed on the end of the cylinder shaft by 
four screws shown, and as f’reat power is obtained liy use 
of the worm and worm wheel, the cylinder is not veiy hard 
to turn; the let; support is to keep the wlieel in the, prop(!r 
position. The slide is plaoeil at the hack of tlio cyliiuhu-, and 
the fillet is placed two turns round the drum (No. 5), passing 
under the back board (No. 3), the required friction beiri" 
ffiveii by the screws, sprint; and nuts inside the drum ; this 
back board is covtired inside with emery, and th<! card in 
passing under is slightly sharpened at the tips, which is found 
an advantage; the fillet iiasses over a curved roller, and is 
thus caused to lie fiat on the cylinder. The card-nailer stands 
opposite the cylinder, and, by the rack and pinion, moves 
the drum along as the card is laid, jiutting in the, nails as 
required, lly this means a jiorfectly even suiface of card is 
obtained, and the work is done at much less cost and in a 
more superior manner than by the old process. 

Pig. 0 (u) shows the kind of iiailing-on apparatus most 
familiar in cotton mills, and is made by Dronsfield Bros, of 
Oldham. 

The card mounter is fixed on the card framing in front of 
cylinder or dolTer, h, as shown in the sketch. It consists of 
a bod, K, rqiou which slides the mounting head, 11, which is 
traversed by the screw to whieli the chain wheel, L, is fastened, 
or by the handle, ^1. The latter is used when it is reipiired 
to traverse the head quickly by hand. The mouiituig herwl 
eonsists of a feed box, 1), through which the fillet is guided 
to a eono drum divided into three sections of different 
dianietor.s. In front of the drum is a curved plate which 
shunts the fillet from one section of the dram to the other. 
The fillet pass"s from the feed box to the first step of the 
cone wdiich is the smallest in diameter, then round the 
eurvetl plate to the second step, and so on to the final stop 
of the cone, which is the largest in diameter. This last stop 
being coveied with leather, the fillet cannot sli)i over it; hut 
as it is larger in diameter it requires more fillet to go round 
it, and a certain amount of tension is put on the fillet by 
slipping over the tw’o first steps. Any further required 
tension may he put on by screwing down the weight on the 
food box, or by putting brake on the shaft of the eono drum. 
Prom the last step of the cone the fillet passes to the lever, 
E, whence it passes direct to the cylinder or doffer. This 
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lover also actuates the finge.r which iiiflicatos the exact 
tension obtained, and is very sensitive. Tho nsst and tool 
for turning np wood rollers, etc., is arranged to slide on the, 
same bed, K, the inonnting head Ixdng iciiioved. 

The double imi'chase jaelc, U, which is actuated by the 
handle, dl, is fixial OJi the cylinder oi" doll'er sliafl, a,nd is 
screwed thereto by a screw and die which increases its hold 



Fni. (J (e).—VaLent Car.i-muuuting tineltino, with new Patent Tension 
Inda-ntor. 


on tho shaft as the tension on the card fillet is increased. It 
is fitted with two fixed chain wheels for in. and 2 in. 
fillets, so that it is only necessary to slij) tho chain from one 
wheel to tlie other when changing the feed from cylinder to 
doll'er fillets or rice remi. 
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Tlio followiti" i« the iimonnt of tension whicli lias hoeii 
recoinineniled 

Cylinilor fillets, mild steel wire . . iihont 2d0 lb. 


If hai'dened and toinjicred steel 
Doller filh't, if mild steel wise 

If hai'dened and tem[)ei'ed steel 
Koller (lllel, I in. wide 


1(10 

220 

120 



Hail mil I [rail. 

Wliat is termed the " railway head" a|ii)eav.s to have 
ioccived a "ood deal of adojition in Ihe thiiled Hlates of 
America, and is still in use in many mills tliere, althoiieli, 
so far as the author can judge, its use is being diminished 
in favour of the Mnglish sy.stem. The railway bead contains 
an apjdication of the cone drum regulating motion to wliat 
might be termed the first liead or carding liead of draw frame. 
The illustration (Fig. G (/<)), shows the gearing pbm and driving 
arrangeineiil of a well-known American nuke of coiler rail- 
■W'liy head. 

This coiler head is to be used in connection with cards, 
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delivoriiig into coilor cans, It takes the jdace of the first 
process or head of drawing, and it is contended that it gives 
a more even sliver as the basis of sul)sei|ui'.nt operations. 
Motion is received fi'oni tlie driving sJiaft to the ))nlleys at 
A, and the various parts of the frame are driven fi'Oni the 
bottom cone shaft as shown. The principle of the motion is 
that the draft may he automatically regulated by the cone 
drums according to the thickness of the combined slivers. 

While the hack roller is driven at a constant speed the 
front roller is driven faster when the cotton is thickoi’, and 
slower when the cotton is thinner. In some cases the railway 
head has been coujiled up to the carding engines in such a 
manner that several cards have fed one railway head. 



Patent Flat Motions. 

No practical man will deny the importance of keeping the 
w'ires on the flats of a revolving flat card in good condition, 
and anything which prevents the wires being broken out of 
the flat, or the bend being taken out of the wires, should 
be at least worthy of consideration by all practical men. 

The flat stripping is a sourc® of anxiety to all carders, 
especially where the revolving flat cards are a few years old. 
It is found that all the flats are not presented to the comb in 
the same relative position, this being due to various causes, 
chief amongst them being the elongation of the flat chain. 
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and also by waste f'elting between the flats and the front 
disc or plate wheel, and, oonsociuently, if the comb is sot to 
one flat, that is, in the correct position on the disc, it will 
come into contact witli tiro wires of tliose flats wliicli, from 
the causes inontionod, are allowed to stand farther away from 
the disc, thus either takin<’ the bond out of the wir<« or 
br(!aking the wires out of the flat, and, in either ca,s(!, the 
power of the card to produce good carding is consideralfly 
diminished. 

Amongst the various devices wliiidi have been invented to 
cope witli this evil is one patented by Alessrs. (lillott A h'ogg, 
of Choiley, of which the following is a short description:— 

Uefoiring to Pig. 7, A, .4, A are the flats; I! a sliile wdiich 
slides against the ends of the flats; (J is a small block in which 
the comb is made adjustable : 1) is the end of the comb. The 



Pui. 7 («). 


comb instead of being hold rigidly upon the arms is allowed 
to move backwards and forwaids ufion the arms. .4 spring 
presses the comb in the dirocl.ion of the arrow, bringing the 
block against the slide and the slide against the flat ends, 
and the comb in its up and down motion is kept in a lino 
parallel to the wires of the flat, no matter what position the 
flat assumes, and the comb, after being adjusted once in the 
block (which is provided with adjusting S 'rows), is kept at 
the same distance from the wires of every flat, no matter 
whether Die fl it lies close to the disc, or is pushed away by 
v.mste, or allowed to fall away by the elongation of the chain. 

Another of the now motions for stripping the flats is dis¬ 
cussed in the suction on carding in the first Volnmo. 

Patent DouimB-ctTiivE PLEXiiinn Pend. 

An interesting improvement in the revolving flat card has 
been patented by Messrs. GilloU, Pogg A Thompson, in which" 
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the. [muciplo l)y which Uio flats iiiani|)iilal.i! the cotton lias 
hwin entirely chaiif!eil. The tint is iniulo to take hold of the 
cotton in its enl.anglcd forin, and to <'i\’o it to the cylinder 
again in such a manner that the ope.ralion may he said to 
rosemhle to some extent tho operation of the conihor. By 
this improved metliod a large ainmml of dead and short 
cotton is loft in tho flat, and tlie. long lihres are placed again 
on the, cylinder in a more parallel condition. In idg. 7 (ii) 
A is the flat nearest (he taker-in, and tho other flat is nearest 
the dori'er. 

Refe.riing to the sketch, it will ho seen tliat at the hack of 
the card the flats are, |)i-osonled to the, cylinder with their too 
nearest to the cylinder, the fhits are, clothi'd with wire cloth¬ 
ing, w'hieh is composed of two counts of wire. The wires at 
tho toe are of coarser counts (less jioinls in a gi\en space), 
thicker and therefore stronger wires, and they are given a 
more acute hond; in fael, they are hont to an angle of 
something like oil" from the foundation. The counts of the 
wire at tho heel of the flat are lino, the hend about 70’, and 
tho wire thinner. 

The object is to put the entangled cotton into the wires at 
the toe of the flat without hreaking it nji, and then to turn 
the flat gradually over, and draw the long lihres out of the 
entangleniont, leaving dirt, dead and short cotton in the 
wires at the toe of the Hat. It may he inentioiu'd that the, 
line wires at t,he heel of the flat are preseiwed in a clean 
condition until they conic into contact with the cotlon at tho 
front of the card. 

The strips from this flat are ijuite dilferent to the strips 
from an ordinary flat; the' dead cottion and dirt being ]iresent 
at the toe jiart of the strips, giving them ipiito a diilerent 
a|)])earanoe : tlie fibres are more parallel; and yarn produced 
from it is stronger and more com]iaet. 

It may he mentioned that everything about tho w'. rking of 
these flats is (juite simple; the same Hats and flexihles arc 
used with some slight alterations. This is a most important 
and novel departure in the construction of a revolving flat 
eaid, hut a more exi ended trial is necessary to prove its 
superiority over the ordinary card. 

Q. 1901. Assuming that you have just completely over¬ 
hauled, rc-clothod and ground a revolving flat 
carding engine, how would you proceed to adjust 
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the various working parts, iiud in what order? 
Wtiat precautions would you take before again 
conuueiiciug work ? 

A. We may begin with tlii; feed ])avt of th(! cai'd, and we 
may set tlie fwid plate, say, to in. from tlin licker-iii, 
taking iwm'y pi-ecautiou to set tliese and olhei- jiai ts [larallol 
to eacli otluT. As a basis wc may takii Ameiican cotton 
for medium counts of yarn, with the lap from tlu; linisher 
scutcher weighing, say, about 13 ov.. per yard. The gauge 
should be capable of being drawn along (jiiite fieely, aithongli 
an eijual jircssnre sliouiil he felt on it all across, ami care 
should be taken not to liave, the gauge, jiassing between the 
licker-iu and moU! knife wlien setting the feed plate. We 
may use the same gauge wlieii selling tlie licker-in to tlie 
cylinder, lirst having tlie holts in the lickcr-in jiedestals 
slackened, and afterwards taking the piecautiun to sei'ew 
tliose up well, or else the belts will pull the lieker-m against 
tlio cylinder wire. Generally a|ieakiiig, it might he eoii- 
siderod good [iiactice to set the licker-iii uiidercasing as 
close to the lickcr-iii as it conveniently can he, in Older to 
prevent tlie emission of iilire. 

It is as well to reuiemhrr that the angle of the mole knives 
is of groat importance as well as their distance from the 
lickot-in. 

Having linishe.l will) the feed piarls of the eaid, tlie flats 
may next he adjusted, although perhaps some wmdd ])refor 
to sot the flats lirst. 

On many cards, at least when it is rminired to set the 
flats, it is necessary to take oil ihe worm pulley to pei’init of the 
flats being turned round by band by means of a handle or 
key jilacod upon the specially prepared end of the worm shaft. 

Having selected a sotting flat, we may take out a Hat or 
two on either side of it. 

Assuming three setting places with two siipjiorts hetw’ceu 
the setting screws, tlie supjiorts arc moved out of tlie way, 
and the setting flat is worked round by means of tlie handle 
to the first setting point. Here adjustments are made to, 
say, a gauge of , in. 

The same procedure may ho adopted with tlic oilier setting 
points wor'kiug from back to front of the card, and afterwards 
going over the work from front again, as altering one 
setting point is apt to affect the sotting at another point 
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somewhat. Afterwards the two side supports on each side 
of the card should be bi'oufj;ht up to just nicely touch the 
floxibles, and the flats replaced that had been taken out 
beside the sotting flat, 

Coming now to the dofl'er, this should bo sot as close as 
possible without touching, say, to a gauge of , in. if 
convenient. 

The dofl'er comb need not be sot as close as this. 

The cylinder undercasing may be set wide at the front— 
say, (iasy to several gauges’ tbickness put togotber—but it 
should be a good deal closer at the back. 

lleforo recommencing work every precaution should be 
taken to ensure that uoik! of the wires are rubbing, a good 
plan being to turn the cylinder and dofl'er by hand with tho 
engine stopped, meantime carefully listening. 

Care should ho taken also to have all the parts well screwed 
up, and to have all the bearing.s well oded and all belts and 
cords replaced. 


COMBINC. 

Q. 1898. What jiarts of a Heilman combing machine 
would you liavo to adjust if, after condiing Egyptian 
cotton, you proceeded to comb a good quality of 
Sea Islands ? 

A. Wo have known Sea Islands and Egyptian cotton to bo 
both advantageously worked on the comber with the same 
setting and timing, but siiould not care to try this lor mode¬ 
rate Egyptian and long Sea Islands cottons. The distance 
between the flutes of the bottom feed rollers and those of 
the long steel detaching roller may be 1 j j.J inch for Egyptian 
cotton, while i inch ought to he added to this for long Sea 
Islands, giving the distance as 2,'„- inches. Tho distance 
between the flutes of the long steel detaching roller—an 
important sotting point—and tho front edge of cushion plate, 
or bottom nippei-, may bo 1 j’', inch for Egyptian and 1 p„- inch 
for long Sea Islands. 

The nippers may be sot to the cylinder needles and the 
top combs to the cylinder segment, with a 19’s gauge for 
.Egyptian and a 2r8 for Sea Islands. Wo may have detach¬ 
ing roller forward, and nip about one tooth of the index 
wheel later for Sea Islands. Other settings and timings 
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diffnr little, if any, for the two cottons, and the remarks 
made apply about equally well to siiif^le and duplex combers. 

Q. 1897. How would you proceed to sot the various parts 
of a single nip Heilman combing machine relatively 
to one another when comliing Florida Sea Islands 
cotton ? 

A. The timing and setting of a combing machine are of 
the utmost importance in any case, and are affected some¬ 
what by the following considerations; Thi; amount of waste 
to be taken out, tlie length of staple and tlio wibght of lap 
operated upon. In setting, cm-tain gauges of special con¬ 
struction have to 1)0 usoii, and very groat assistance is 
rendered in timing and setting liy a special index wlieel fixed 
on the cylinder shaft at the end of the machine. This 
wheel contiains eighty teeth as the standard, and is divided 
and marked out in twenty portions of four teeth each, with 
a special pointer to sliow the positions accurately. This 
method of division proviile.s that one tooth is a quarter of a 
mark, two teeth a lialf, and, of course, three teeth three- 
quarters of a mark, witliout any necessity for these sub 
divisions lieing marked on the face of the index wheel. The 
timing and setting of a comber boar a strong analogy to the 
timing and setting of a loom or mule, in the importauco of 
their effect ii|ioii the correct working of the iiiachino; but 
the difficulty of luljustinoiit on a comber is greatly minimised 
as compared to tlic otlier machines by the provision of this 
index wheel. Loom overlookers would doubtless more 
readily acquire facility in making correct iidjustnieiils if they 
had an index wheel marked out in this fashion, and instruc¬ 
tions were given to them to get the shedding to eorainenoe 
at a and the. picking at G, and the beating up to lOj, etc. 
Similarly mule overlookers would not he liable to get far 
wrong if they had to set the backing-oil friction to engage 
at 7^, the fallers to lock at 8^', etc. \Vc put it this way 
because this is lirgely what is the case with the comber by 
the provision of the index wlieel just explained. The feed 
rollers for long Sea Islands might bo set 2,',,, inch from long 
steel detaching roller, the latter being an important setting 
point, although in this respect lieing probably second to the 
cylinder. Witli the index wheel at about 5 we might have 
inch gauge between front edge of fluted segment on the 
cylinder and long steel detaching roller, and wo might have 
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a 22’s gauge between iliites of the same fluted segment and 
the flutes of tlio long steel detaching roller. Th(! ii'iipers 
ought to have a sheet of writing pipei’ to bite e(pially and 
firmly between them, and there may be a I,',, inch gauge 
used between front edge of cushion jilate and long steel 
detaching roller for long Hcmi Islands cotton, and the nipper 
knife might bi! sot witli about a 2rs gauge between it and 
the nee<lles of tlio cylinder. As I'ugards the leatluir detach¬ 
ing rollers, we might set them to liave a piece of writing 
))apor beiween the flats of their brass ends and the lifters, 
when the lattiir are in their low(«t position, and the Itjather 
rollers are resting on the fluted segment of the cylinder. 
The to)) oomb.s may be set to have a Ill’s gauge between 
them and the cylinder fluted segment, and to al)Out Id's 
angle. As regards timing, the feed l■ollers might be set, to 
move at about 5, the iletaching roller about (i, the top comb 
to bo down !)i, the ni|)))ers to close al)out llj, and the clutch 
wheel (Messrs. Dobson's new comber) to be in gear at al)out 
J, all these, of coinvo, being a]i]iroxiniate timings. For 
Egyptian cotton the above settings would also largely hold 
good, the chief exceptions being that the distance between 
flutes of detaching and feed rollers would he reduceil to IJg 
Inch, and the distance between flutes of detaching i-oller and 
front edge of cushion |)late would he reduced to 1 inch. 

Q. 11101. 5fon are watching Ihe operation of a combing 
machine, and you noliee that the sliver as delivered 
is cloudy or curled. To what causes would you 
attrihiite those detects, and how would you remedy 
them ? 

A. Curliness of the fine weh delivered liy a comhor head 
is of very frot|uent occurrence, and is sometimes diflicult to 
remedy. 

A very common cause is not having the short top fluted 
piecing roller jiarallel with the other two detaching rollers. 
This roller can ho very readily disturbed from a parallel 
condition owing to the method of sustaining it. The inter¬ 
mittent action of tlie machine and carelessness of tenters 
may lead to its disamingemeut. Very dry weather some¬ 
times leads to the evils specified, and recourse in such cases 
may be had to the degging can. 

Cnijling is very freqiieutly caused by defects in connection 
with tlie leather-covered detaching rollers, such as being 
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, short of lubrication, badly covered with leather, and not 
being properly set and timed. The remedies in such cases 
are obvious. Cloudiness of the fine fleece may bo caused by 
unlevol sotting or covering of the nippo s. If tho nippers do 
not hold the cotton firmly all across, tho (ibies are lialfle to 
be pulled from tho nippers in tufts. Dirty cylinieis and 
flocking should bo gurnled against to prevent cloudiness of 
the web. 


DR.AWFIUMES. 


Q. 1890. How would you set tbo rollers of a drawing fruntcr 
if yort wru-e drawing slivers made frortt oitber good 
l)holler-alr. Texas, Brown Egyptian or Sea Islands 
cottoir ? How would you arninge the drafts in rjach 
passage ? 

A. Ther-e are several fundamental principles which olriefly 
regulate the, distance apart of the drawirrg or “draft” rollrrrs 
in a spinning mill; (I) The distance from ce.ntn' to centre of 
front and second rollers should always slightly exceed the 
length of the cotton tibr-cs, say by of an inch. This 
applies more particularly to thrr fr-ont and middle rollers of 
the mule or ring frame. (2) When ther-e is a very small 
draft tho rollers can bo farther apart, as between tho back 
and middle rollers of the various machines, (d) The thicker 
the body of fibres operalod upon, the farther apart should 
the rollers be. Because of this tho rollers in tho cai-d-roorn 
are set a greater distance from centre to centre of adjoining 
rollers than the oon-esponding rollers in the spinning-room. 
The greater diameter of tho rollers to some extent compels 
this. Coming, then, moie pai-ticularly to tho drawframe, for 
good Dhollor.ih wo might have tho first, third and fourth 
rollers ij inch diameter, and the second roller 1 inch 
diameter. A good working distance between the. leathers 
of the first and second rollers would be -J|f of an inch or so, 
and between the other lines of rollers we might have tho 
same or a little greater distance. The total draft would be 
about six, as doubtless six ends would be put up together. 
This total draft might be split up as follows: Between first 
and second rollers, 2-86; between second and third, 1-71; 
and between the third and back rollers, 1-22. 

VOL. III. 4 
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Proof:— 

0 total draft _ 

I'Tf X 2-H6 

For Ainerioiui cotton, such as Texas, it is usual to have 
the rollers laiwir iu diaiuetci' than as given above for Indian, 
(lominon dimensions are li; inch diameter tor first, third 
and fourth iron rolloi’s, and 1,1 inch for second roller. 
Something a little inoro or less than of an inch space 
might be allowed between the Virrions lines of rolhn’s, the 
wider distances being usually reserved foi- the hack rollers. 
Th(! drafts for Texas might he as given for Dhollerah, or a 
little varied therefrom. In many cases the rollers are 1 inch 
less diaineter that as above given for Amei'ican. 

For Hgyijtian and Scii Islanils we could have the diameters 
of the rolleis as gi\en for Americiin, or, say, 1.', inch for 
the first, thij'd iuid fourth rollei's, and ]{ inch for second 
roller. There might he a sjiace of to of an inch or 
more betw'cen the vai-ious hues of j-olleis, according to the 
diiimetei's of tlui rolhu’s iind flu; hingth of the cotton. If six 
ends were doubled the drafts might he as given above for 
Indian and American. If eight emds were doubled the dralts 
might approxinate to the following; .‘hi2 between lirst and 
second lines, I hetwoon second and third lines, and Fdl 
between third and fourth lines. 

Ih-oof: ~ 

8 total draft _ 

3-12 X I-yd " ■ 

The drafts for all these cottons might be the same in each 
of the three heads of drawing usually employed. 

It may be added that an approximately correct nde fur 
appiirtioiiinij the. drajtx of a draw frame is as follow’s: (1) 
For the middle draft of the three, extract the ciihe root of 
the total draft. (2) Extract the square root of the middle 
draft thus found for the hack draft. (3) Divide the product 
of tlie two drafts thus found into the total draft in order to 
lind the front or delivery draft. 

For example, take a case where eight slivers are doubled 
together and a total draft of eight is required 

(1) ’/H = 2 = middle draft. 

(2) - t'4 = back draft. 

,q\ o = 2-86 front draft. 

(o) 1‘4 X 2 
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Q. 1900. The slivers from ii finishin'; (Irawfmmo are 
found to he very uneven in weight at iri'e-oiilar in¬ 
tervals. Wliat, in your oj)inion, is tlio reason for 
this, and how can it best he picvejited V What 
happens if the cotton used is iineven in length? 

A. The first thing to inquire into is the uniformity of the 
laps from the finisher scutchor, hoth as regards weight of 
full laps and weight yaid per yaid of the laj). If this is 
found to ha sufliciontly vvi-ong it rvill lie re(|nisite 1,o trace 
the cause. Very probably this will ho founil in sometliing 
belonging to the piano feed regulator, such as dirtiness of 
tlio parts, sometliing having worked loose, or slackness and 
slipping of tlie cone drnm holt. 

It may he caused by tlio scutcher feed motion, or possibly 
liy the opener feed regulator. 

Again, such nneveuiiess has often horn traced liack to the 
hopper teed. 

i’roviding the lap is right uheu it leaves the linisher, it is 
probable that the sliver will reach the drawtranie in a 
snfliciently uniform condition to iniike us conclude that the 
irregularity is caused in the drawfra,ine itself, although it 
is sometimes caused at the comber when fhe latter is used. 
At the drawtranie a great cause of irrogui ir work is the 
iinperfoct action of the stop motion, and the various jiarts 
should all he tested and carefully watched to det 'c.l such 
imperfect action. Roinctimes irregularities can he (raced to 
defects in connection witii the, drawing rollers. 

If uneven work passes forward beyond the drawframe it 
is almost oortaiii to give yarn thali is irregular in counts. 
When tlie cotton is uneven in length it is dilliciiU to got 
uniform drawing, because the rollers cannot ho sot to the 
best advantage for hotli long and short libres at the same 
time. There is a tendency for the short lihres to conic out 
in hunches, and to leave correspondingly thin places of sliver 
elsewhere. 

Q. 189.R, If you wore spinning lO’s twist yarn and yon 
were asked to spin 24's hosiery, wlial changes 
would you make in the setting and working of the 
drawing and roving frames? 

A. If this change were to he of some permanence it is 
possible that the quality of cotton would be altered. Suppos¬ 
ing cotton ol shorter staple be used, then the rollers of the 
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drawing and I'oving frames should ho set closer together if 
at all convenient. In many cases of small orders it is quite 
jH'ohable that nothing but the mule or ring-frame would ho 
altered, the various adjustmouts of twist, counts, etc., being 
ma<le at the proper places of the final spinning machine, in 
many cases the cotton might rcmiiin the same and the altera¬ 
tions divided out between the drawing frames, bobbin and 
lly frames, and final spinning machine. Assuming this to 
be the case, the change ])iuion for counts on the drawing 
frame would require proper alteration, say a larger whe(!l in 
proportion to the amount of in<!roase.d thickness ol sliver re¬ 
quired at this poiirt. At the roving frame several wheels 
would require to bo altered according to well-known rules. 
The change pinion for counts or hank roving would require 
making larger in sinqde pro])orlion to the increase iu tliick- 
ncss of the roving. Tin; ratchet or rack wheel would roquii'c 
to bo made smaller, while tlie twist wheel and tlio lifter wlieel 
or strike wheel would require to he made largej’, all three 
in proportion to the sipiarc I'oots of the rovings previously 
making and those intending to make. 24’s hosiery would 
probably roijuiro to ho of good quality s[)uu from very fair 
cotton, ami because of its soft, c.lcaii character tlic twist 
would roi|uire to he kept down as much as possible, and 
every care should be exercised to keep tlie rovings free from 
motes or slubs, as these are fatal to the processes of hosiery 
manufacture. 

Q. 1897. Tf you had drawing frames constructed and 
arranged for (lie preparation of slivers for SO’s 
Egyptian yarn, state fully what ehaugos you would 
make in adapting them to draw slivers prepared 
from Broach cotton for 20’a yarn. How would you 
set the rollers ? Give briefly your reasons. 

A. If eight ends were being put up together for the 80’s 
Egyptian—as is often the case with these yarns—it is very 
probable that wo should make two of the back spoons used 
for slivers going to each front delivery inoperative. In which 
case corresponding alterations would have to be made in the 
traverse guide, if this course were adopted the draft would 
have to be diminished from aliout eight to about six. In some 
instances the full can knocking oil motion has a change 
wheel used in connection with it, and in such cases this 
wheel would have to te regulated in size according to the 
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change made in the thickness of the sliver. If the diameter 
of the sliver were varied eonsidoralJy, then it is not unlikely 
that tho size of aperture in the front trumpet tube would 
have to be altered in proportion. Perhaps tho most important 
point to attend to would be the adoption of means by which 
tho rollers could bo got sutlicioutly close to iicuoinmodato tho 
length of fibre. It is common to make tbo rollers much 


A 




(Break Draught) 


Front Roller 



£ 




f 

-H 

^Break Draughtj 

Fruot Roller 




f 


IF 




^Break Drau^htj ^ 
FronTRoller ^ 

Flj. 8. 


{D- 


largor in diameter for Egyptian than for Indian cotton—say, 
for instance, If inch diamotei- for front iron roller, and 1 
inch diameter tor middle roller with Indian cotton, and IJ 
inch and 1] inch diameter respeotivnly for Egyptian. To 
get the best results, therefore, wo should requiio new top 
and bottom drawing rollers. Tbo weights on the rollers 
could conveniently be altered witli lever weighting, but with 
dead weights it is a question as to whether it would pay to 
got new weights for the slight amount hoaviei' which it is 
usual to allow for the Indian. 
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Dl'iring of DrawiHij-Fmme Itollers, 

In an ordinai'y cotton spinning mill without oomhing 
all the machines contain three pairs of drawing rollers, 
except the drawlranie.'in which there are four paij'S. Hav¬ 
ing four pairs of I'ollors on a drawframe somewhat com¬ 
plicates the driving, and tlniro are several methods more or 
less in use. I’rohahly the most common ai'rangement is the 
one shown at (I (Fig. 8). 

Messrs, tlowa.i'd it JIullough, for instance, make any one 
of the tliT'ee methods shown iii Fig. H, according to require¬ 
ments. Lisually the hronli draft is hetween the first and 
second roller's, ns at ii, (!, hut in the case of A this dr-aft 
is hetween lire second aird thh'd rollers. Having the wheels 
that drive thr' irrferrrrediale roller's on the opposite side to 
the di'ivirrg pulleys, ns showrr at A, is considered hy some 
to ho tiro most oorrrenient nrethod. The ari'ows in each case 
indicate tin; ti'ansruissiori of power- from one rollrrr to another, 
and it will he rroticed that whrle at (1 the driving is direct to 
the hack r'oller from l.ho front r-ow, at J! the thir-d roller' dr'ives 
the foui'th or hack r-oller. Thi‘ hreak dr-aft is that which is 
altei'cd wlrcrt we pul on a dilTerenl size of change wheel for 
dr-aft. 

Q. ll.aving Lhi-ee lic'ads of dr-awing, six ends tr)) at each, 
makirrg finished sliver ahont ir> dwts. for six yar-ds, 
artd with dr-rrits as irrtder— 

Card Midillts f'drtrsltf'r- 
frnx. box. box. 

lietween fr-ont and socorrd roller 1-7 li'O 

,, srrcorid and thir-d ,, I'H I'H J-H 

,, thiril artd fourth ,, 2'1 1'7 I'l 

how' would you arrangrr the drafts to eitsure ttroro 
easy di'awing arul hetter results, while still i-etainirrg 
the same wergh't per- yard of finished stuff from the 
same card stirlf? 

A. An esscrrtial corrdition of this prohlem is that the fiital 
product of all the threis lottr,l drafts shall ho the same after 
the rearrairgonrent as hefoi'o. 

It is I'oqrrired to propoi'tiou out the three total drafts and all 
the interrrrediate drafts in a martner calculated to give hetter 
working results. At present we have 
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2'1 X 1'8 X 2'3 = B’f)9 = total draft at the card box. 

1-7 X 1-8 X 1-7 = fl'20 „ „ „ middlo l)ox. 

I'l X 1-3 X d'-b = O’OO = „ ,, „ finislior box. 

Tbe product of thc.sc three total diufls will tbej-eforc be— 

H-d'J X 5'20 X o-OO ~ 220. 

While th(! final product is suitable for actual working, it is 
at once evident that tlie three total drafts are quite wi'ong, 
as they sliould be. practically alike. 

At the same time the middle drafts are very badly piaqior- 
tioned, excejit in tbe finisher box, wbere a little more dralt at 
the back and second from back jiositious would bave given 
good results. 

lu many case.s tbe draft m each head ol ilrawiiig is kept 
the same, and wo might extract the cube root of 22() to lied 
what this should be, or vve might find siiitabli- drafts by trial, 
thus— 

0-1 X 0 1 X (i'l - 22(>!)S. 

These will therefore do very nicely. 

■An aiiproximately correct rule for jiroportioniug the total 
draft of a drawframe is given a few pages earlier in this 
treatise: but it will be ipiite convenient to siiiqdy take tbe 
linisber box as given, and slightly modify the decimal points 
according to the teachings of practical experience 
Hack. Middle. Front. 

Thus, card box, 1'2 x TO x 3-2 = (i'l-ll. 

,, middle box, 1'2 x I'b x 3-2 (i'l44. 

,, back box, 1'2 x Idi x 3'2 = (i'l 14. 

The linal product of these, three total drafts will bo just a 

few decimals higher than w'hat is required, but should bo 
sullicieutly near. 


FLY FBAMRS. 

Q. 181)8. Suppose that in building a roving bobbin you 
found the coils were being laid too wide.ly apart,' 
what course would you take to correct the fault? 

A. As tar as it goes this question appears to the mind 
of the autlior as a typical and piractical (piestion, such as 
ought to find as much proiuinouoo as possible, both in teach¬ 
ing and in the examination papers, as it is the kind of thing 

* Si'O also page 70i 
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we have to deal with in actual practice. In the opinion 
of the author, no student who cannot answer this question 
correctly is worthy of a first honours, no matter what else he 
may know. If the coils were being laid too widely apart, 
then, evidently, the speed of the top rail or lifter would 
require to be reduced to the required degree, the rate of 
delivery and the winding-on of the roving remaining the same. 
In some cases this would be accomplished by putting on 
a loss strike wheel, while in other cases a wheel belonging to 
the short lifter shaft train of wheels at the end of the fiume 
would bo changed. In some cases it would be possible to 
alter another wheel nearei' to the cone drum than the small 
strike wheel for driving the reversing bevels. The question 
only calls for a short answer. 

Q. 18'J0, What parts of a i-oving frame are, directly or 
indirectly, driven from the twist wheel, and how 
are they affected by a change of that wheel ? 

A. The twist wheel is by far the most important wheel 
about the frame. It is fixed on the inner end of the jack 
shaft, or main shaft of the frame, and, with the exception of 
the spindles, it is connected more or less to every motion 
about the machine. It diives tlie top cone drum sfiaft, and 
from the end of this latter shaft is connected a train of 
wheels hy which the drawing rollers are driven. Through 
tho medium of the cone drums it is connected to the lifter 
and differential motion. If it were pulled olT and the frame 
started the rollers and the lifter would stop, tho spindles 
would go on as usual, and tho Ijobbins would keep on revolv¬ 
ing ; hut in a bobbin leading frame they would revolve at a 
reduced rate, so that no winding could take place. The chief 
duty of the twist wheel, of course, is to regulate the twist. 
This is done hy putting a smaller wheel on when more twist 
is required, as when going on finer counts of roving. Tliis 
smaller wheel drives the rollers more slowly, and allows the 
spindles to revolve at the same rate as previously, so that tho 
same revolutions of spindle are made to a less delivery of 
roving, w'hich, of course, means more twist per inch. A 
larger twist wheel puts less twist in by causing more material 
to issue from tlie rollers to a fixed number of revolutions 
of the spindles. It is not so easy to see the exact effect 
of a change in size of twist wheel upon the lifter speed and 
the differential motion. Suppose we change to a finer hank 
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roving, and we put a less twist wlieel on, wliat effect will it 
have on the lifter and on the sun wlieol? As regards the- 
lifter, it is made to go luoi-e slowly hy a less twist wheel 
being put on, and the author has known many carders to 
imagine that no further attention need l)C jiaid to the lifter 
speed. This may do for a small change, hut not for a change 
of any magnitude. In tliis ease the less twist whisel slowers 
tile lift so much as to compensate t(>r the slower I'ate at 
wliich the rollers deliver the roviug.^Jut this does not meet 
the case. The lifter, in addition, reijuires to he travoitsed 
more slowly to oomponsale for the roving heing thinner, with 
which effect the twist wheel has nothing to do; as the lifter 
wheel i.s usually a driver, it follows that a less lifter wheel 
should lie put on for finer counts as well as a less twist 
wheel. Take now the connection of the twist wheel to the' 
sun wheel, and consequently to the hohhins. In changing 
to finer hank roving the Ie.ss twist wheel put on will cause 
the sun wheel to revolve more slowly, which means that tire 
hobhins will revolve more slowly in a hobhin leading frame, 
and more quickly in a liyor loading traino. In eilber case 
compensation is made in tlie winding for tiic reduced rate 
at which tlie roving issues from tho rollers, and this does 
all that is lequired until tlie completion ol the first layer. 
Immediately the fii'st layei- is deposited upon tlie, bobbin it is 
necessary all through tho set afterw anls to make compensation 
in the winding for the thinner nature of tlie roving, as well 
as its slower lato of delivery hy tiio rollers. As every layer 
of roving )iut on the liolihin is tliinner than when on the 
former liaiik roving it is necessary to ease the winding to 
a less degi'eo than formerly at every change. This second 
effect is produced hy a change in the size of the ratchet 
wheel. AJiirger ratchet wheel is put on, that is to say, a 
wheel that is the same diameter, but it contains more teeth. 
As a eonsoquorice the teeth are less, and each change now 
moves the cone strap to a less degree than formerly up the 
bottom cone. 

lAg. 9 gives a general vie\V of a fly frame as made by 
Messrs. Howard it llullough. It will be noticed that tho 
twist wheel, T, W, at tlie inside extremity of the pulley 
shaft, drives almost all parts of the, frame, either directly or 
indirectly. The gearing plan of a shibhing frame as made by 
Messrs. Iletherington is also given in Tig. 9 (a). 
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<0 

' (a) to slip or (6) not to advance when the traverse 
was changed. If you know of any means by which 
cither of tliesc faults can be prevented, describe it. 

A. Iloldsworth's dili'erontial motion is the oldest and best 
known form. In this there are five wlieels, four of which 
are bevel wheels of equal size gearing into each other. The 
fifth w1k!c 1 is the sun wheel. One of the four bevels is the 
maiu driver of the bt)bhins, anil if the sun wheel were 
stopped it would rotate the liobbins at the same speed as 
the spindles. Two of the bevels are, carried by the sun 
wheel, and arc cariier wliecds, of which one is ouly a balance 
to the other, and could be dispensed with. The other bevel 
is the driven wheel of the series, and is compounded with 
the first wheel of the “ swing motion The action of the 
sun wheel and carriers is such that in a bobbin leading frame 
every time the sun wheel makes one revolution two revolu¬ 
tions are given to the liohbin wheel in addition to those 
obtained from the main diiving. 

If the cone belt slipped, the ends would jam slack, because 
the sun wheel would ran loo slow, and therefore so also 
would the bobbins. 

If the cone belt did not advance properly it would tend to 
stretch the ends in jji'opoi'lion to the amount of the delay 
of the belt. Various devices have been brought out with 
a view to preventing or minimising such detects as the 
above. The most impoj tant is tlje givat adoption of impi'ovod 
diB'ercnlial motions, which impose less work on the cone 
belt. 

In some cases duplex cones ai'c adopted, and in others 
divided hells for tlm purpose of reducing such evils as the 
above. 


Holdswokth’s Motion. 

It may be well to add here an extended dcsei’iption of 
Holdswortli’s motion, and follow with one of the newer 
motions. It must he borne in mind that the power to drive 
all the parts of tlie maehino is derived from its maiu shaft, 
which lias a nniforin and constant revolution. Keferring to 
Fig. 10, a iiropcr train of wheels drives the drawing i-ollers at 
a uniform speed; another train drives the spindles also uni¬ 
formly from the wheel F upon the main shaft, M. These are 
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what we may term the constants. Wo may now got at the 
variants, tho bobbin and tho misdiaiiism which drives it. 
Power is taken from tlie main shaft through lli.; wliool Q to 
tho top cone dniin, mio of a pair, by tho use of wliich tho 
variant ca])al)ility is bi'ougiit in. Prom Ifm toj) cone diaiin 
power is transmitted l)y jiioans of a strap to the h )tfiOm cone, 
upon tho axle oi' sliaft of wiiie.ii is fixed a small pinion wheel, 
R, gearing into the sun wheel, N. Diion tile wheel N two hig.s 
are cast to form hearing for tho wheels Ii, L,, through tho 
first of which the jiower is transmitted to the wheel 0, whilst 
Lj is an idle or at most a balance wheil. Tlie bevel wheel, 
K, is the main ilriver of tho arraiigeiiieiit. Ruing fixed to 
the shaft and revolving with it in Ihe diroetioii indicated, it 
turns tho wheel R, as marked, this again causing the bivel 
to which tho wheel {) is cast to revolve in tlio direction 
shown, which, it will he ohsjived. is opposite to the revolu¬ 



tion of the main shaft. The wheel N, and those connected 
with it, are necossarily loose upon the shaft, Jf, to admit 
of their revolution and variable movement in the o))posite 
direction. It tho liottoni cone |iinioii, K, was not moving, 
the rate of revolution transmitted from tlie he.vol, K, through 
the wheel, L, to tho bevel attached to tlio wheel 0 would be 
exactly equal to that of tho shaft, M, upon which it is lixed. 
Thus the wheel 0 driving the liohhius would revolve at the 
same rate as the wheel, P, driving tlie spindles; only tiie 
revolution of tho two wheels would he in opposite directions, 
and spindles and bobbins, as a consequence, would revolve 
exactly at the same rale, in which state no winding could 
take place. The power to diminish or accelerate the rate 
of revolution is derived, as we. have traced, from tho cones. 
As the wheel N, driven by the cone pinion, R, revolves in 
the direction of its arrow, the speed of the wheel L and its 
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connection, the wheel 0, are accelerated in exact ratio; and 
thus the excess .speed of the hohhin over the spindle is 
obtained. .\t the coininenccment of a sot the bobbin must 
run at its joaxiirium rate, and the machine therefore befiins 
its work with the cone strap upon the largest diameter of 
the driviuff cone and upon the smallest of the driven cones. 
With the (lo))Osit of every layer of rove upon the bobbin the 
strap is traversed a little distance from tlu! largest diameter 
of the top cone and each .successive chaiif'c until, with the 
full bobbin, the minimum diameter is reached, giving,' the 
minimum rate of revolution to the Ijobbiu, 

A chief (li'feot referred to above will now be easy to 
discover. It lies in tbe fact that th('_whol<i of the differ- 
(Uilial racch.anisin revolves in a direction opposite to that 
of the shaft, M, upon which it is (larried, at any rate with 
a bobbin-leading frame. 
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Miissiis. How.iun Sc JiuLi.ouuir’s Motion.' 

Messrs. Howard A liullough have ell'octed considerable 
modilications in the construction of tbe apparatus, as will be 
evident from the following description. On the main shaft, 
A (I'igs. 11 and 12), is cast a boss or cross piece, G, for the recop 
tion of, and to form a liearing for, the small cross shaft carry¬ 
ing tbe Irevel w'heels, P, H. 1 lOose on tbe shaft, A, is the boll, 

I Fig. 11 shows th's motion as it works on the maohiiio, while Fig. 12 
shows the various component parts in detail. The letters are the same 
in each case. 
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or, as it is somotiinos called, the socket wheel, C, which through 
its connections drives the hohbins. Attached to the wheel C^is 
the bevel wheel, D, Weyoiid the cross shaft, and loose u]>on 
the main shaft, is the wheel, 13, in connection with the lower 
cone drum; upon the extended boss of this wheel is cast the 
bevel wheel, hi, winch gears into the he.vel, F. Thos<! con¬ 
stitute the parts ol the nmv arrangement, tlie action of which 
is as follows: The shaft, A, revolves round, carrying the 
boss, G, and the cross shaft around with it. If no disturbing 
factor interfered all the whectls geared togellier would, as we 
have also seen in the old arrangement, revolve tf'gether, and 
no winding W'ould take place, as tlie speed of the bobbins 
would he tire sanu* as that ol tlu* spindles. In this case, 
how'evor, it is neo(!ssary to note that the re.volutions of the 
various wheels a,re all in one diivction, and thus entail little 
expenditure ol ])owci' beyond (hat required to overcome the 
inei'tia of the r arious jiai'ts ol tlie niacliine and (o iiiaiiitain 
them in motion. It will thus he seen that the chief defect 
of the old ai'iangemcnt is iiiiicli diminished, ri:., tlie great 
waste of |)owei' and llio strain upon tlie working parts, and 
especially upon the cone .strap, A\e now. Kowever, w'aait the 
winding to he performed, and in order to do tliih the hohhiiis 
must revolve as before, fasler than the spindles. As in tlio 
previous case, the dilTereiitial power is obtained from the cone 
drums, tlie bottom one of which tliroiigh its coiinoctioiis 
drives the wheel, 15, which through its attached hovel, ll, 
W'orkiiig into the bevel, I’’, on the cross shaft by means of the 
small lievol, H, on its opposite extremity, accelerates tliroiigh 
the bevel wheel, I), the hell wheel, (!,'driving the hohbins. 
This acceleration is to tlie extent of tlie motion it drives from 
the cones. With tlie coiiiiiiniicomeiit of a set, of course, the 
bobbin starts at its ina.xiiiiinn rale of revolution, whilst its 
rate is diminished by the shifting of the eone strap in the 
usual way. It will he seen that in this airaiigeiiient the 
revolution of the shaft, A, becomes a lielp to tlie cone strap 
instead of a hiiidraiico and an obstacle, as in the older form. 
This motion is the iiiveiilioii of Mr. Twoedale. 

It may he added that seieral otlier excellent ])ateiite,d 
differential motions are on the market, and have received 
extensive and successful adoption, 
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Gakidations on TwM,dak's Motion. 

It may bo said that if tho cone whejl, B, went just the 
same spaed as the shaft, tho cross shaft bevels, 11, F, wovdd 
have no axial motion. 

Tho wheels, II, F, have their maximum axial m itien when 
the cone wheel is stopped, owing to tho cone bolt being 
slackened for doflmg or other purposes. 

When working there ai'e thi'eo distinct actions taking place : 
(1) n acts as a clutch with I), and endeavours to take 1) 
round thi i way as fast as the shaft. (2) F rolls round F, and 
in this way tlie cross lievels, H, F, ai’O made to rotate on 
their own axis, (d) The cone wheel, B, E, in its revolution 
a'so endeavoui'S to revolve the cross bevels and shaft, but 
in the opposite diix'ction to that obtained from tho direct 
rotation of tlio pulley shaft. 

The second motion goes to negative the first motion, and 
tho third or cone motion goes to i.egativo the second, so that 
the first and third motions assist each other. 

Taking tho sizes as given on tlie sketch— 

S, W __ 40 4 

B, W 00 ' 0’ 

or a difference of one-fifth in size between the two. 

There is the same proportion hetwee.n the canier wheels 
E X H ^ 18 X 1() ^ 1 
■ ■ F X D 30 X'48 O' 

In actual mill practice the managi'r or carder sometimes 
de-sires to ascertain tho revolutions per minute of the bobbin 
wheel, G or B, W. When this is done, it is only a ease 
of simple speeds to find the. revolutions per minute of the 
bobbins and, from the diameters of the bobbins, the inches 
wound on. 

links. —(1) If the cone wheel revolve faster than the shaft, 
then we may take it that tho revolutions of B, W would equal 
those of the pulley shaft, plus one for every five revolutions 
gained by the cone wheel on the shaft. 

(2) Suppose, on the other hand, the cone wheel revolve 
slower than the shaft, then from the speed of tho shaft 
subtract one for every five lost by the cone wheel. 

Every practical man should be easily able to act according 
to these rules, and the answer in each case will be the 
revolutions per minnte of the bobbin wheel, B, W> 
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Examples .-—^Ascertain the revolutions per minute of the 
B, W, with frame shaft at 325 revolutions per minute, and 
cone, W, making the following revolutions per minute, 0 
and 880. 

(1) 325 - 0 = 325. 

- 05, and 325 - (15 - 200. 

5 

(2) ■ 380 - 325 - 55. 

- 11, and ,325 + 11 330. 

5 

Positinu of Jacl' Shaft, 

It is considerod hy some people that tlie arrangement of 
the differential motion shaft above the centre of the-lift 
causes the rovings to be slackened in tlie- winding more at 
one extremity of the lift than the olluir. Me.ssrs. Howard & 
Bullough, with their new motion and rearrangement of 
various parts, manage to put tlieir differential motion and 
pulley shaft more in the middle of the lift of the bobbin, thus 
tending to minimise the evil alluded to. 

Q. Keferring to the sluhbing, intennodialo and roving 
frames, say wliother, when the bobbin leads the 
flyer, its speed is acooloratod or reduced on the 
completion of the winding of each layer of slub or 
rove; also say what is the case when the flyer loads 
the bobbin, and state the practical disadvantages 
which have led to this arrangement being generally 
abandoned. 

A. On these bobbin and fly frames in all cases the spindles 
and bobbins revolve the same way as each other, and in all 
oases winding-on is accomplished by having either the 
spindles revolving faster than the bobbins, or else the 
bobbins faster than the spindles. 

The latter is now almost the universal practice, and is 
termed “ bobbin leading ”. 

In this case the speed of the Iwbbin is reduced on the 
completion of the winding of each layer, while it is increased 
in the case of flyer leading. In all cases, so long as the 
machines are working, the speeds of the flyer and bobbin are 
most nearly equal to each other just before dofling. 

VOL. HI. 5 
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The (liscoutimianee of flyer loading has been principally 
brought al)()ut by two disadvantages;— 

(1) When a roving liroke, the loose end often began to un- 
rovo from the Iwbbiu and to fly about and make waste and 
break other ends, and this is not the case with Iwbbin 
leading. 

(i) Mvory time llio frame: was started with flyer leiuliug 
tliere was a tendency to stretch the rovings, duo to tlie back¬ 
lash in the nine wheels which drive the liobbin being more 
than thal, in tlie live wheels which drive the sjiiudles, while 
with bobbin loa<ling this only tends to slacken the roving 
slightly. 


V.MllOUS (lAr.eUljATIONS. 


Q. How many hanks and pounds per s|)in(llo can be pro¬ 
duced from the following: Uevolutioiis of spindle, 
050; turns of spindle for one of front roller, 51; 
diameter of front roller, IJ; working hours of 
frame, 48; hank roving, Oi? 

A. (I) Got) _ revolutions of front roller. 

5'.) 


(2) 11-81 X 5 X 22 X GO x 48 
4x7xl2x5x 840 


44-.'( lianks per 
Hj)iiidle. 


“ 12-65 lb. per spindle. 

o’O 

Q. What twist wheel would lie required to give live turns of 
spindle to one of front roller from the following: 
Driving -wheel, 54 ; outside spindle shaft wlieol, 54; 
skew gear wheel, 5i); wheel on spindle, 2G teeth; 
top cone drum inside -wheel, 30 tooth; top cone 
drum outside wheel, 40 teeth; front roller wheel, 
115 teeth ? 


A. (i) 1 X 54 X 50 
54 X 2G 


1-92 revolutions of spindle to one 
of frame shaft. 


(2) For five revolutions of spindle wc get one revolution of 
front roller, what revolutions shall we got of front roller for 
1-92 of spindlo? 
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1-92 X 1 
0 


= ’384 revolutions ot front roller to one of 
ftaino shaft 


Wo liave now the particulars for a liual speed calculation. 
(3) '384 X Ll.u X 30 

40 X I 


33’12 twist wliccl. 


Q. A mill woi’kiiij' K^yptian cotton and, .spinning OO’s 
twist contains .00 mules of 1,020 spindles each, and 
])i'oduces 19,12d Ih. of yarn in a week of .1(if hours. 
The slubhing frame produces 19,.S00 lb., and e.ach 
sluhhing spiudle produces .dO hanks of Lhank 
roving. The intermediate frames produce 19,(id0 
lb,, each spindle prorlucing IH hanks of 3-liaidi 
roving. The roving frames prodma; li),d00 Ih., 
each spindle producing .'if) Jiaiiks of II-hank roving, 

(1) How many frame sjiindles of each soit are there 
in the mill? (2) Wliat is the draft m the frames? 
(3) How many hanks [ler spindle |)er week are 
these, mules doing? Ae/r. -The slubbers are su]i- 
plifd with a ’20 hank slivei’ from the dr.iwframe, 

A. (1) Spindles lequired: - 

Slubhing - 19,800 -; ,00 ; 3911 -.iiindlcs. 
Intermediate = IS 3 1(1 Ih. per sjiiudle, 

and I9,()d0 1(1 = 1,228 spiiulles, 

lioving frame = 39 11 - 3-d I lb. per spindle 

and f9,.000 04 - d,d08 roving spindles. 

(2) Drafts 

Slubhing frame draft 1 -8 ’2 - ,0 draft. 


Inlerinodiato frame draft = 


3x2 

1 


0 draft. 


lioving frame dr.ift = —7'3 draft. 

o 

Mule draft == - 10-90 draft. 


(3) Mule hanks per spindle :— 


19,120 x GO 
50 X 1,020 


^ 22.^ hanks. 


Q. 1896. What is meant liy a “ constant numhor ” in 
making calculations? Give an example of its use. 
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A. A “ constant number,” as used in the cotton trade, is a 
“dividend” which may at any time be divided by sorhe 
required quantity oi' condition, and the quotient thus obtained 
will be the wheel necessary to be put on to give the required 
condition; or the converse of this rule may be used. Thus, 
“a dividend for change |)inion is a number which, divided by 
any required draft, will give the necessary change pinion, 
or divided by any change pinion will give the draft “ A 
dividend for twist is a constant number, which if divided liy 
any desired turns per incii wiil give the requisite twist wheel. 
If divided tiy any particular twist wheel, it will give the turns 
per inch to bo jiut in.” Where a number of 'machines are 
working witli certain wheels that are seldom changed, whilst 
at the same time the counts are often varied, tliere is no doubt 
that “ constant numbers ” are exceedingly useful. The use of 
the constants gives us a kind of shorthand arithmetic, and in 
this respect they lill a similar ])osition to the slide rule. They 
are of little use in mills which do not often change counts. 
Our remarks may first be illustrated liy the change pinion for 
draft. It is well known that the front roller wheel, crown 
wheel, back roller wheel and diameter of back and front 
rollers are seldom varied as compared with the change 
pinion. When we have a little leisure time therefore in the 
mill we can take the above five particulars and work out a 
draft calculation as far as it will go. For instance, we well 
assume the following particulars to be ou a self-acting mule, 
bearing in mind that exactly the same kind of working will 
apply to the ring frame, bobbin and liy frames, some draw- 
frames, the carding engine, etc.:— 


Wheel oil front roller . . . 18 teeth. 

Wheel on back roller . . . 54 „ 

Crown wheel.90 „ 

Diameter of front roller ... 1 inch. 

Diameter of back roller ... 1 „ 


= 270 constant. 

18 X 1 

To show now the practical utility of this constant; The 
number 270 is kept conveniently recorded, and if at any time 
wo desire to find the roller draft we simply divide by the 
change pinion which happens to be on. Thus, if there be a 
35 change pinion on, the draft will be found as follows:— 
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(59 


270 

05 


- 7-71. 


If, on tlie other haml, wo desire to find whut dinft a certain 
change pinion will give, wo simply divi<lo the constant hy 
the change ])inion. Thus, if there he a draft of H rcquii'ecl, 
the change pinion necessai'y will he :■ 

—’ - 33-75, or, say, 34. 

y 

For gfitting the twist constant wo should adopt substan¬ 
tially tho same method, but the calculation is a much more 
coin))lii:atod one. An excellent general I’ule is laid down on 
page 18 of Thornhiy’^s tand tho same 

rule ai)plies to finding the twist constant, excepting that the 
twist wheel is loft out of the calculation. The ride referred 
to is as follows : “Assume the, speed of tho central shaft of 
the machine to he one per minute, aud by the rnle for speeds 
find the revolutions of front roller per minute, and also of 
spindles per minute. From speed of front roller find inches 
delivered j)er minute. Divide the inches delivered into revo¬ 
lutions of spindle per minute.” This rule is illustrated by 
several examples, of which the following is one: On the tin 
roller of a ring frame is a 40 wheel di'iving an 85 stud wheel; 
on the same stud is a 45 twist wheel driving, by means of 
carriers, a 100 on front roller; diameter of front roller 1 inch, 
diameter of tin i-oller 10 inches, diameter of spindle w'harf 
] incli. This calculation is worked in parts as per above rule, 
and then tho parts are compounded into one operation as 
follows:— 

1 X 10 X 4 X 80 X 100 X 7 no * „ • u 

- 20 tm ns per inch ; 

3 X 1 X 40 X 45 X 22 ^ 

and the twist constant is found by simply leaving out of the 
above calculation the 45 twist wheel, thus:— 

1 X 10 X 4 X 85 X 100 X 7 , 

- —-a— 1 An nn = “00 Constant. 

3 X 1 X 40 X 22 

If wo desired to put in twonty-five turns per inch, wo simply 
divide the 900 by 25, and wo obtain the requisite twist wheel. 
Thus:— 

^9® 5= 36 twist wheel. 

2o 

The foregoing answer deals with the subject to a much 
fuller degree than would be practicable at an examination, 
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Q. 1899. In tlio course of Iniilding a set of bobbins on 
a roving frame, it is noticed that instead of being 
properly wound the coils run over. To what causes 
would you altribub! this; which i)arts of the machine 
would you examiiK!, and in what order? Give fully 
the rcasous that would influence you. 

A. In 1898 the ecjuivaleut gueslion on the roving frajue 
asked for the remedy when tli<! coils were too close or open, 
the answer required being that a proper size of lifter driving 
wheel should be put on. liuMuing off at the ends, which is 
the subject of this pi-esent question, is a very serious evil 
when ))resent to any extent, h’cniedies adopted at one time 
or another are as follows: .See that the lifter works with all 
the freedom possible, and does not bind in the ctdlars or 
racks; see that sutlicieut cone is pul into tbc bobbins; sec 
that none of the wbee.ls cojiciirued in driving the liftci' from 
the cone di'unis to thi; rail itself are badly worn in tlu! teeth 
or slack in the studs. Also see that these wheoLs are gearcid 
snflicieiilly deep. Sec; that the catches and cradles and 
hanger bar of the change motion woi'k freely enough, and 
have all parts of the change motion in go(«l condition. Some- 
limes bobbins run oil owing to the frame being stojipcd just 
at the change, or possibly owing to the winding being very 
slack. Odd bobbins are spoiled at the ends in various other 
ways. As to order of looking for tlie cause of the evil, this 
would depend on a number of circumstances, such as certain 
frames being given to going wrong in special places more 
tlian othci’s. Tlio character of the running off w'ould lielp 
an overlooker, or ho might have been previously doing some 
alterations oi' repairs that had led to the cvi). 

Q. 1899. Suppose you were making a six-hank roving, 
and you had to change to a four-hank, in each 
case retaining the same lift, what changes would 
you make, and in what order? Give fully the 
reasons that would influence you. 

A. Such an alteration as this is often made in one mill or 
another, and it is seldom indeed that in such a case the 
length of lift is varied. .As a rule, the clianges made would 
be practically conlined to the following four wheels, and it 
would be of little or no importance in what order the changes 
were made:— 
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(1) Change pinion for draft. (2) Twist wheel. (.1) Hatehot 
or rack wheel. (4) Small strike wheel or lifter wluicl. 

(1) To find the change pinion for draft the following rule 
would be correct:— 

() X Present change wheel _ ,,,, 

,1 - 

(2) Star or ratchet wheel— 

J Present rack wheel squared ^ y 
(j 

(d) Twist wheel— 

J Present twist wheel s(|nared x (i _ „ 

4 - 

(-1) Lifter wluicl— 

J Present lifter wheel sqnai'ed x ti _ ^ 

4 ~ ■ 


Ah regards reasons, a larger C.l’. must he put on in order to 
iiKii'case the speed of hack roller sulliciently to reduce the 
counts, while the ii-ont roller speed is not affected by this 
wheel. A larger twist wheel must bo put on in order to 
speed all the rollers sufficiently to reduce the twist per inch, 
as the spindle speed remains unaltered. Square root is used 
because twist per inch varies directly as the sipiare root of 
tile counts. The rack wheel is made loss in order to quicken 
the travel of the cone drum belt, while the lifter wheel is made 
larger in order to got the speed of lirsl lift of the bobbins right. 
Square root is used in the two last named cases because the 
diameters of rovings vary inversely as the square roots of 
the counts. 


Q. PJOO. Say fully what diiferences there should bo in 
constructive details of drawing and roving frames 
used respectively for the preparation of 28's from 
good Broach cotton, and ISO’s combed yarn from 
Pigyptian cotton. 

A. An important difference is found in the diameters of 
the drawing rollers in each case. On a drawing frame for 
the Broittih cotton suitable diameters of the liottotn iron 
rollers would be i; inch for the first, third and fourth 
roller’s, and 1 inch for the second roller from front. For 
the Egyptian cotton siiitahle diameters would be 1 1 inch for 
the first, third or fourth rollers from front, and or 1;' inch 
for the second roller from front. For the Egyptian cotton 
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we might have al)out 17 lb. weight on cither end of the top 
leather rollers, and, say, about 20 lb. for the Indian cotton. 

On a roving frame the dia,nietors of rollers for the Broach 
might bo 1 inch, J inch and 1 inch for the bottom rollers 
and ];} inch or ’ inch tor all the lop rollers, anil those for 
the Egyptian 1] inch, I J in<ih and 1{ inch bottom, and 
inch to)) if dead weighted. On the dmwing frame it is 
probable there would be six ends doubled together for the 
Broach and eight ends for the Egyptian, altliough there is 
no hard and fast i-ide in this matter. Any difference in the 
number of doublings wordd ])i'obably bo accompanied by 
a corres|ionding diff'eionco in the amount of draft. 

On the roving fi'ame it is jirobable there would be less 
sizes of spiudles and bol)bins used for the fine counts tlian 
for the coarse, but there would bo moie roller draft and 
larger diainelers of rollers for the finei' counts. On both 
m,aehine3 the measuring motions would be set to knock off 
at lougoi' intervals for the finer counts, and also for the latter 
the spoonS would requii'e finor balancing. Home spinners 
would have no prossers for the fine roving, 

Changk Motion. 

Fig. 13 shows an ordinary building motion, to which is 
applied a weight-relieving device, which is the invention of 
Mr James Lucas, one of Messrs IJoward Bullough’s 
employees, who have adopted it in tlioir slubbing, inter¬ 
mediate and roving frames. The invention consists in the 
application of an auxiliary arrangement which raises the 
tumbler weights alternately, and at the proper time, in order 
to relieve the hanger bar already referred to of any strain 
whatever. By referring to the illustration it will lie observed 
that a pendant. A, is attached to the under side of the two- 
bar slide, B, wliioh in turn is secured to the top rail in the 
usual manner. Upon this pendant are two adjustable stop 
pieces, A' and between each of which an arm, C, passes. 
This arm swivels upon an independent centre stud, and 
forms a sort of cradle at D, the two extremities of which are 
notched to take in the two weight hooks, B and Eh Each 
weight hook is extended through eyes in the liolding catches, 
P and F\ and are both formed with stop pieces, so that when 
descending they bring with them the catches named, their 
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lower exti'cmitioa being connoctetl with the weights in the 
usual manner. A brief glance at tlie illustration will show 
that the upright rods suspendiiig the tumbler weights are 
n'o longer connected witli the upper cradle, hut are worhed 
independently by tlie rocking level- or arm, tk In whicliever 
direction the bobbin r.iil moves, (he rocking lover is caused 
by the stops. A' and .A-, to move with it, and thus raise one 



of the weights, while the opposite one will come into action 
just at the time the necessary changes in the jiosition of the 
none strap are taking place. The author is quite of opinion 
that this is a step in the l ight direction.- 
Briefly, the action of this motion as hitherto applied is as 
follows; When the bobbin rail ascends it can-ies with it the 
two-bar slide and the hanger or radial bar. This latter turns 
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the tumbler bracket partly round its centre until the adjust¬ 
ing screw relieves the catch bracket, to which is connected 
the strike shaft and wheels employed to give the reverse 
motion to the bobbin rail. In order to givii a tjuick motion 
to these wheels, strong springs oi- heavy weights arc: used. 
These springs or weights also relieve the catches from the 
ratchet wheel so as to allow the drag weight to move the 
hanger bar and the cone strap to their necessary jiositions. 
In order to facilitate the lateral movement of the cone strap, 
especially in long frames, a heavy drag weight is used, and 
to enalile the catch lirackct to revolve freely round its axis at 
the time the change is being made the strain of one of tlio 
tumlder springs or weights has been taken up by the hanger 
bar. It will bo ohsoTOid that this strain is iiicreas('d wlion 
the hanger liar lias reached the angular position shown in 
sketch, which counteracts the action of the drag weight. 
That is, the tumbler weights or springs, to give the lateral 
motion to the strike shaft, retai'd the action of the drag weight 
and prevent tlie movement of the cone strap. Hence some 
time is lost before the bobbins arc driven at tlieir lower 
speed. Although this dwell of the holibiiis may not be of long 
duration, the period may bo, snflicient to result m permanent 
injury to the finished sliver, especially in frames where there 
is a tendency to tight winding. 1 1 , may he added that certain 
other makers ai’e now applying imicli similar motions. 

Cap Bars. 

In previous years tlie cap bars which sustain the leather- 
covered I'ollers have not been in all cases constructed with 
sullioient accuracy, making it difficult to maintain the rollers 
properly in position. During recent years various improve¬ 
ments have been effected m this resjiect, and Fig. 14 shows 
the cap bars as made for fly frames by Messrs. Howard & 
Bullough. The vailous parts of Fig. 14 are also numbered 
separately. These improved bars have now been working for 
some years. 

The principal improvement i elates to the form of the 
fingers whioh carry the “ nebs ” or bearing blocks for the 
top rollers and the niannor of securing the brackets, to which 
the fingers are attached to the bracket shaft. 

The illustrations show in Figs. 1 and 2 a back and side 
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view of the parts which form the cap bar rc.speotivcly as 
applied to a frame witli four sjundles in a box, and Fit's. 3, 
4 and 5 enlarged views of the details, Tlie finder ti, instead 
of being S(]uare as hitlierto, is formed pontagonal or live-sided 
ill section, all the sides being cijual. Tho lower ]Kii’tion of 
the hole in l> is also specially formed, being cut out V-sha)ie, 
so that when the finger is ])la<!eil thei’oin one of the flat sides 
must be uppermost, and thus jiresent a level surfaoo for the 
sot screw, c. Precisely the same principle is carried out with 
regard to the mounting of the nobs, Fig. 5 showing tho shape 
of the hole. 



ft will be clear to the reader that by jiroviding two angular 
beai'ing surfaces, with a flat one for the screws, the latter 
may bo tightened without fear of twisting or forcing the nobs 
out of line with the opposite ones, thus securing correct 
alignment of the top rollers. To ))revent the braolicts, li, from 
twisting on the shaft,/, and allowing tho “nebs ” to fall into 
contact with the fluted bottom rollers, a groove, /i, is cut 
transversely across tho upper part of tho shaft, as shown in 
Fig, 4. This groove admits of tho insertion of a taper key, i, 
which holds the bracket securely in its place. 
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It will thus bu seen that whereas the old bar had no facility 
for adjustment, the new one provides for accurate adjustment 
in all directions. It will l)o noticed also that the cap bar is 
fixed on the stand by an independent bracket, and the roller 
slides are free to move and allow of the rollers heiiifi altered 
without niovinn the cap bar, nor does the nob tor the front 
top roller require to bo disturbed, only the nebs for the other 
rollers havinj' to bo rc-se.t after movinf' the bottom roller. 
The iron top clearer is hiueod on the cap bar shaft, which is 
not disturbisd by the moving or cleanin}> of the bottom roller. 
I'Vom what has boon said it will bo apparent to practical 
spinners that a very considerable improvement has boon 
effected in an important part of these frames. 

MULES. 

Q. When mules are fitted with llie ordinary lon^ coppiiif:; 
rails, and coppinf,' perfectly, what would he the effect 
(1) it the hack plate were brought inwards half an 
inch ; (;!) tlio vortical screw, which cairies the front 
Olid of the rail, moved downw'ards four complete 
turns ? 

A, (1) If the hack plate were brought in it reduces the 
inclination in the copping rail, leading to— 

(a) Shortening of the chase of the cop rather substantially 
all through the sot of cops, Init the sliortoning effect would 
be far the greatest for the first few minutes after doffing. 

{b) It would make the bottom cone of the cop longer and 
thinner, owing to the total fall of the rail being made greater 
during the time that the copping rail is resting on the coning 
incline of the front plate. 

(c) Except in the case of the bottom cone, the cop would 
bo made very slightly thicker, as this is an effect which follows 
shortening of the chase. 

(2) (a) By screwing down at the vertical copping rail screw, 
broadly speaking the opposite effect is produced to that by 
pulling in the back plate, i.e., the inclination of the copping 
rail is increased. 

(b) This would lengthen the chase in an equal proportion 
all through the sot. 

(«) It would make the cops somewhat thinner. It must 
be noted that altering the position of the back plate may 
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affect the length of the I)ottora cone of cop, which is not the 
case with altering the vortical screw; also that variations 
in the length of chase may affect I ho depth of faller locking. 

Again, while alterations in the hack plate affect the length 
of chase far more for the first few miuutos after dolling than 
when the oops get larger, alterations by the S(;r(^w give e<|ual 
proportions through the set. 

Fig. 15 may be used to illustrate the answers on co|ipiug. 

A is the front plato ; B is the middle plate or loose incline 
plate; 0 is tho back plate; 1) is tin; loose fi'onl inclims of 
C0|)ping rail used to regulate tho depth of lock and tho amount 
of crossing thread; B is tho long and principal incline of tho 
cop))ing rail; B is tho vort cal screw by whidi tho length of 
oo|) chase is regulated; (J is the vertical screw by which the 
relative inclination of the loose incline, 11, is rogidated, and 
consequently by which the depth of faller lock is dotorniincd; 
H is the steady or stay bracket, by which tho copping rail is 



Fin. 15. 

kept firmly in position, although quite free to move upwards 
and downwards. .1 is tho front extremity of tho builder motion 
worm with the builder wheel, K, at its inside extremity; M 
is tho stud by which the roar end of the copping rail is sus¬ 
tained on the back copping plate. 

Q. When mules are fitted with the oi’dinary long copping 
rail and movable incline, if the cops made are faulty, 
as in tho three cases named, describe the altera¬ 
tions required in the apparatus without filing. (1) 
Thinner at the top of the cop than tho bottom, and 
long cop nose. (2) Bong chase during early draws. 
(3) Short, stuff bottoms causing running under and 
short chase. 

A. (1) In many cases when oops are thinner at the top 
than at the bottom, and there is a longer cop chase at the 
top than the bottom than there ought to be in proportion, a 
remedy may be effected by alterations in the sector. It may 
be stated that when the centre of the sector stud is in tho 
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same horizoutal piano as tlia centre of the winding faller 
shaft, the winding faller wire should he in the centre of the 
working length of the spindle hlade in order to give a parallel 
cop. By placing the sector stud in position indieajed and 
then lifting the winding faller wire an inoli or more up the 
spindles we siiould e.\pect an improvement to result in the 
cop.s under discussion. Another remedy migtit ho to have 
less of the front copjiiug plate in action so as to thin llie 
lower portion oi the eop, while tlio chase could he shortened 
hy the vertical screw ol the copping rail. 

(^) Bong chase during early draws is usually caused hy 
having an iiisulhcieiit aiiioiiiit of tlio hack plate working. 
Owing to the shajie of this plate if we drew' it in to liave the 
rail resting on a iiiglier portion of the plate the chase will he 
shortened all through the huilding of the cops, hut far more 
during the early draws than at a later stage. 

(S) The ijiiestiou may he taken as referring to either the 
portion of cop made during the early draws or to the hottom 
cone of the eop. 

Suppose the eop botlioms as iiiado during the early draws 
were short and stiff, then running under might occur during 
tlie first few minutes. A remedy might he found hy pusliing 
the hack (date a little hit out of action so as to lengthen the 
hottom. If the chase is short all through the set, then it 
might he lengthened hy raising the front end of the coiijiiiig 
rail hy moans of the front vortical screw of the rail. Taking 
the question as in coning tliat the bottom cone of the eop 
is too short and stiff, then the remedy might ho found in 
putting more of the hack (dale at w'ork and keeping the 
front plate as before, as this would lengthen out the 
bottom cone and make it proportionately thinner owing to 
the fall of the copping rail heing increased while only the 
same amount of yarn is put on the hottom cone as before. 
The chase could he altered by the front vertical screw of 
the rail as before. 

Q. 181 ) 8 . What are the principal changes necessary in 
a mule if it he desired to build a shorter and thicker 
cop than the one being made? Give brief reasons 
for each step. 

A. This alleratiou is a peculiar one, and by no means 
typical of what takes place in actual practice. If the 
examiner had asked for tlie alterations necessary in changing 



PRACTICAL MANIPULATION OF MACHINERY. 79 

to a shorter and thinner cop instead of shorter and thicker 
cop, then it would liave been one of tlie best practical 
questions ever set, as it would liavc been equal to asking 
for the changes necessary in changing from twist cops to pin 
cop weft. 

Taking tire question litoi'ally ii,s given, in building a shorter 
cop there will be no stej)s necessary unless— as in the case of 
thinner oops—we desired to start building the cops further 
up the spindles. Sinqdy to build shorter cojis we should 
stop the mule and doff it so much sooner. To make thicker 
oops we should, of course, ]mt on a larger builder wheel 
in pi'oportion to the amount of increased diameter of coj) 
rei|uii'od. The. thicker the cops the larger should bo the chase 
and the Ixittom cone of the cops as a matter of principle. 
The vertical screw at the front end of the copping rail might 
be screwed down somewhat in order to give the re(|uisite 
degree of inclination to the copping lail to produce the length 
of cha.se required. 

To gi\o the reipii.sile length and diameter of bottom cone of 
eop roipure.d for tlio thieker co|)s, a little more of both hack 
and front copping plates might ho put into action. 

If it were desired to start huihling the cops higher up 
or lower down the spindles, as tiie ease might lie, then it 
would he iieoessary to alter the locking level' so as to start 
the winding at the position reipiired. 

It the eo]is were made very much thicker it would he 
probably necessary to spin only on every alternate s|)indle, 
and in such an extreme case it would also ho ju’ohahly the 
best practice to pat on a larger whaling di'um, so as to give a 
slower speed of sjiindles dui'ing wiuding-on. 

Granting also lliat the counts of yarn were to he changed at 
the same time, then all the change wheels would have to 
he altered in the proportion required. For a large change 
alterations in the bevels of siiindles and setting of fallers 
might he necessary to give the best results. 

Q.' 1898. A mule is found to he making a cop with a 
concave body. What is the cause of this defect ? 
1 low would you remedy it ? 

A. When cops vary in diameter it is much more frequently 
the case that they gradually taper thinuer or thicker upw'ards, 
as the case may be, without again recovering their original 
^iameter, and making a hollow-shaped or concave body, as 
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suggested iu the question. Such a defect, however, wo have 
frequently witnessed, as also its exact opposite, or a convex 
bodied cop. As wo have frequently demonstrated at one time 
or another, when cops vaiy in diameter or •' squareness ’’ of 
body it will be usually found that the defect originates from 
the plates, [n the case under discussion, having first ascer- 
Ciined that there was nothing loose or badly woj'ii about 
the copping parts, and granting that tlic defect exists in 
every sot of cops being spun, it would probably be the best 
plan to at once make an examination of the plates. A 
suliicient knowledge of their correct configuration would 
enable us at once to toll whether they were correct in this 
respect or not, our examination extending, of course, both 
to the back and the front plates. Wo strongly recommend 
the possession of tcunplets iiy overlookers, managers, fitters, 
etc., who may have to do with copping. These ean bo 
at once applied to the working surfaces of the plates, 
and any defects thereby shown up in an instant. A defect 
like the one mentioned in the question would probably 
emauate from the plates—either one or both of tliom—having 
too rapid a fall or inoliuo at the point whereon the copping 
rail would be resting wlieii the concavity in the cops was 
caused. It could he caused liy a concavity or extra steep 
place in the back plate alone, which would cause the chase 
of the cop to lengthen at that portion and afterwards to 
shorten again, this being certain to result in the defect under 
discussion. To romody it we could file th(^)lato.s backwards 
aud forwards tow'ards the initial and torinin.al points from the 
concave portion in order to reduce the surfaces approximately 
to the same inoliuation, having regard to the fact that it 
is good practice to have Iho back plate rather less steep 
than the front plate in order to gradually shorten the chase 
and get more weight on the oops. In this filing, as we have 
said, anyone who was not pretty sure of the effect of his 
filing would do well to work to templet, and even an expert 
would bo assisted in his work in most such oases. Another 
way in which such a defect might possibly be remedied 
would be to put loss coning incline of front plate at work, 
so as to thin down the base of tlie oop to the same diameter 
as the concave portion, after which the upper portion of 
the oops might be thinned down by filing the back plate 
alone, or both plates, as the case might be, from the concave 
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portion down to the terminal point. After the oops had been 
got right by filing plates, it is very probable that the sliapor 
would require altering in size to maintain a corroet diameter 
of full cop. In all such cases of coppmg the exact procedure 
which is best suited to any one case can only be determined 
by an examination of local conditions. In other cases, after 
putting a loss amount of coning incline to work, we might 
drop the fuller wire in relation to the sector, so as to thin the 
upper portion of cop. It may be noted that with short 
copping rails it has long been quite common to make the 
coning incline of the front plate straight, or even convex, 
and there is a tendency with some [)eopie to adopt the same 
practice! witli the front plate for the long rail. 

Thk Mookhouse DiirvMd roit Muleb and Twinhiis. 

Ro(!ently it came to the knowledge of the authoi- that Mr. 
Moorhouse—one of the inventors of the well-know duplex 
driving—had made other and still more radical alterations 
in the mechanism of mules and twinoi's, and hail a mule 
working at the fine mill of the Park Hoad Spinning Company, 
J lukinlield. 

As the author is anxious to present his readers with 
interesting and profitable information with regard to such 
matters, ho proceeded to personally view and study the 
apparatus. 

It may be stated that the author was favourably im¬ 
pressed with Mr. Moorhouse’s new invention, and is of 
opinion that it will receive some application in the future, at 
any rate for mules of moderate spindle speed. Although it 
effects very great changes iu the construction of the headstock, 
yet it is capable of application to existing mules of almost any 
make. 

It may be stated .that in this new arrangement the parts 
relating to the changes and winding-on remain substantially 
untouched. While a dillerent method of driving the rim 
shaft is adopted, the rollers and carriages are driven from 
the rim shaft by exactly the same mechanism as before. The 
spindles, however, arc driven directly from the counter shaft 
during the actual operation of spinning and indirectly from 
the backing-off friction, and the usual down band during 
backing-off. Perhaps the greatest objection to it is the 
VOL. HI. 6 
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On tlie iuuiouiiiaiiyiiig tlrawinjf Fijj. 1 illnstuiU's a snlt* ehn.-itHni nf lln; 
IiMulstock oi'a iiiiilr nii4 ovcn'lica.l (-Diiiitcr shall udli tins a|ipl)('il 

tlinriito. 

^ illiistralns a hack view o| tin* aii<l hainls. 

Kij,'. illustrates the Is'lt licit, f,akiui;-iii jniil' X and sIccac on the 

counter slialt and tin* hearing''“t micIi sliall in scrtion. 

Fi^. 1 illustrates a iiio<lilieation. 

Fij(s. 5 and <5 illustr ile l■ertalM details in [ilaii and elmation. 

To the riiit shall., .1, are a|)|ilieil llte iisiial luckint,'-oll liii-tioti eoii<‘s, H and 
d'o the said slialt and oniside tin' hcadstoek is .iKo ajijilied, i'\ pieleii-in-e, 
a threo-f'i’ooved inille.v. !>. To the coin iter .s1m,II, A’, is apiitiecl a l,is( hid I jmlh-v, 
a last liand pulley, r/. and a Ioom* slee\e, // I’pon Ihis slre\e !■> keyed or 
li.\e<l a narrow hell pulley, /, and hand oi l.ikinu in pidle\. ./ Also upon 
such sleeve IS mounted a loo.se pulley. A’, an<l Ihe Diree piil[e\s /', / and A’, 
lie side hy side as illustr,iled 

Around the pulleys, // and A', and earner pulleys. /., . 1 /. .\\ O and /', 
also the juilley. (,i. on 1 he liii roller shall, I. is p.is^^•li an •■iidh’s'. lope liaiid, S, 

the (ensioii ol wlindi is iv.'iiilaled hy llii' adjiisllui'iil ol piilli-y, )/. Around 

llie jinlley, •/, and on the niiile iieadslo< k i <Uilieideil with (lie t.ikliij^- 

in iiiei hamsm is passed a hand. 7 '. 

Around the pulley, A', / or A', is passisl the dn\ mv sti-ap. wliu li under 

th<‘ traverse ol a straji I'linler, I’, is desijiiied to Inverse mi ami oil llu' pulleys, 

/•', / and A', as hereinatlei (leseiihed. 

hillin'' the, outward niii ol flo' iniile laniai^e. ami whilsj spiiniiitL; is designed 
to take piare, tin* said stiaji lies pailly on pulley, /•', and pai III on |iul|e\-, /, 
ami the motion theiehy ini|)arted is Ihen Itansniilled to the sjiimlles. nj shall, 
A’, jnilley, (>\ hand, .V, and jmllev, h Sm li mnlimt is, h\ pieletenee, also 
transmitted, n<i pulle\, /. slei've, //. pulley, -A and li.iini. /’. lo Liie •‘hiking 
ill” iiH-ehanisjii. lo keepsiuli meeli.inisiii m nioteui i«ad\ loi lln' l.nm- when 
the changes reipiire to lake place. 

When tlie imile carnage lea-ltes the end ol its i .dward inn ami “hacking- 
ol! ” is designed to take plaei*, Ihe stlaj), / is imm t[ ii|] the piilli'\ /•', until 
it is on tin* pulley, /, and paitly mi lo i.he loose pulle\ A' a , parlh sliowii in 
Fig. 1, (Iien'lty ce.ising to dri\e llie pulley, /•’ .iiid haml. .v. iml dining onl\ 
tile pulley, /, slemi*, //, pulley, ./, Ii.iml, and, W'ltli lln ha- kiirj oil Irii'lion’s 
engaging siniiiltanemisly willi sm h ehaiige and ie\eising llm loialimi ol the 
run shall ami the hmd, A', elleeliiig the leversil ol (he sjumlle> lor len king-oir, 

Wlien ‘‘hai-kiiig-otl ” is ccmipleted, atnl lim eaiai.ige h.is m.ide i!s inwarl 
run, the strap. l\ is nioveil hael: again mi to Ihe imlh-v, /■’, and again dines 
the sjliiidles, (’/<? pulleys, ij and h, ami li.ind. A' 

Hy the .siihslitiitioii of a pulley ol laiger or smaller diaioetei h>r Ihe pulley, 
1), it will he seen that llie spei'it ol Hie spimlles in limking-oll nia\ lie v.ined 
Williout varying the speed ol the .spindles m .sjuuniug. and tlial hv the siil). 
stitution ol'a. juilley ol latgei or siealh-i liiaim-lei lor ttiepiille\. A', tin‘S|iecd 
of l.he spindles in spinning may he larieil willionl \av\iiig Hie sp"ed of thi* 
spindles in haeking-otl. in sueh way isallow'i d tor Ihe liuniotiring ot the speeds 
in a simple manner to suit reipineineiils 

Tin* means eiii]»lo\ed lor operating tin* strip giiidei. IP, an*, In ])releieiiee, 
shown ill Figs. 1, Ti and h o! the im** onipaiiyiiig drawings. 

In lieu ol the arrangement of pulleys sliown in Figs. 1 aiul may he 
employed the arrangement shoyvn in Fig. 4, in whieh }uil|e\,>,, /’ami (•', are 
loose upon the countershaft, hut an* <onneele.i| togelliei hy Hie sheve, //', ami 
the pulleys, / and aic* keyed dire<*t to the eounlei shall. The lateral 
move.riients of the strap, /', in this arrangoiiient are the same .is m Hie arrange¬ 
ment shown in Fig. 3 but in an opposite direction. 

In a more recent arrangement tlie inventor emplov.s lour grooved juillevs on 
the counter shaft and the rim shaft, hut only two grooves in the tm roller 
pulley. 
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(lilliculty of (fettinf,' a high spindle speed. Also il is possilde 
the rim-biind may rove loo much and ho dillieult to put on 
again. 


OujncTs or Invention. 

The patentc.n puts the case, well when lie says tliat “this 
invention has for its olijoet to improve the driving of solf- 
luiling nudes and twiners, and has special reference to the 
regulation of speeds reipiisite for spinniug and hackiiig-oll, 
and to tile economical use of hands, pulleys and space in 
and ahout the headstoi’k. 

Kvery practiisil man can mider.stand something of what is 
meant when it is stall’d that the fast and loose pidleys on the 
rim shaft, in the middle of the headstock, are l.aken completely 
away, and in that ]iosition, at any rate, practically no other 
mocKanism is snhstitutud. 'L'liere is, however, a somcwliat 
radical rearrangement o[ the position and parts of the top 
counter shaft. Wlnle a grooved pulley is maintained at the 
rear extremity of the rim sliafl, similar to all intents and 
purposes to the usual rim pulley, this pulley in the Moor- 
house mule does not drive, the spindles during spinning, but 
really takes tlie place of the usual fast belt pulley of the 
headstock. On the rear extremity of the counter shaft is 
fixed a grooved rope judloy similar to the rim pulley on the 
rim shall, and tills pulley takes the place of the usual driving 
drum on the counter shaft. Around this pulley on the 
counter shaft and the rim pulley on tlie rim shaft, also 
around the tin roller pulley and carrier pulleys for the rim 
band, is passed the endless rim hand. • 

As stated, in this invention the usual fast and loose pulleys 
in the headstock are entirely dispensed with, along with the 
largo driving drum on the counter shaft. In place of lids 
driving drum, but on the roar extremity of the counter shaft, 
is fixed a grooved pulley similar to the rim pulley. The rim 
band, in addition to passing round the tin roller pulley and 
carrier pulleys, is made to extend up to this grooved pulley 
on the counter sliaft, so that during spinning the usual rim 
pulley is simply a carrier so far as the driving of the spindles 
is concerned. 

As regards the driving of the rollers and carriage the usual 
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rim pulley becomes tbe driven fast ]mlley of the rim sliaft, 
the latter shaft thus receiving motion from the counter shaft 
by means of a dout)lo or treble rim band, instead of the usual 
down bolt. The driving of the rollers and the carriage from 
the rim shaft remain untouched. This inannui' of driving 
spindles, rollers and carriage by the same baud tends to give 
uniformity of twist. 

The Counthh Shaft and DiitKCT DnivrNO. 

Although the countei- shaft is simplilied liy I, ho usual 
driving drum being dispensed r\itli, on tlie wliole it contains 
rather more mechanism than usual. It will l)e |■(!melnl)ered 
by some of the older practical men that fojTnerly what is 
termed “direct driving” was very lai'gely employed for 
mules on all counts, and it lias come under Ihe autlior's 
observation that this method is still retained in many 
mills spinning tbe finer counts. With direct driving tlie 
counter shaft and the usual dowm belt are not used, and itio 
top belt is connected direct to the rim sliaft. 

Tbe new arrangement of driving during actual spinning 
operations might be described as a couipiromise between the 
direct and indirect methods. The couiioT shaft is used, but 
half the usual number of lielts and lielt drums are dispensed 
with. 

The counter shaft may be allowed to remain m tbe usual 
position close to Hie ceiling—ospeeially iu tlie ease of existing 
mules adapted to the new dririug—but tbe inventor prelers 
to have substantial pedestals mounted on tbe. headstook,.so 
as to sustain tbe counter shaft and its various parts aliout 
three foot above the usual rim shaft. Upon tlio counter 
shaft are arranged fast and loose pulleys, and lietween tlieso 
pulleys is placed an intermediate pulley, carried by a sleeve, 
which loosely fits the counter shaft. Upon tliis sleeve the 
loose pulley is mounted, and to it is connected the iisnal 
taking-in or friction band pulley. Also, as before stated, 
there is fixed on the counter shaft a grooved pulley similar 
to the rim pulley. The effect of this combination is that as 
soon as the driving strap is applied to the fast pulleys ou the 
counter shafts, and spinning is required, the driving is direct 
from the counter shaft. It must be clearly understood that 
the top driving belt is moved backwards and forwards on the 
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fast and looso )nilluys of the counter shaft at every slreteh in 
the same iiiamieras Ihe down hell is moved on most mules 
with the usual existin'' an'iiiif'emcnts, in this rospeet the 
movement of the top hell much resemhles that of the top 
lielts in Messi-s. Dolisun’s douhle speed arraugoments tor lino 
mules. 


llACKINtl-OFr AND TakING-IN.' 

During actual spinning tlie takiug-in hand or friction hand 
may he kept running as usual, thus rotating the loose halves 
of the friction couplings of the cam shaft, taking-in and haek- 
iiig-olf inerhauisins, ready lor action at the proper time tor 
engageineiit of ihcse Irictions. 

Immediately Ihe operations of hacking-off are designed to 
lake ]ilaee, Ihe drixing hell is moved olf the fast pulley of the 
eouiitev shaft, so as to he on the nari’ow inlerinediale jiulley 
and p.irtiiilly on to the loose pulley, and therefore the eouiiler 
shaft practieally stops and the run shaft ceases to he driven 
hy the eonnler shaft pulley, just as in ordinary mules it 
ceases to he driven hy tlie down holt. As jior usual, the 
liacKing-olV frietion engages and takes command of the rim 
shaft and spindles during backing-off, and tlie diameter of 
the ordinary rim pulley alfecls the speed of the spindles 
during this period as on ordinary mules. 

It is in the faet that the rim pulley performs dual hnictioiis 
that one of the jiriiieipal features of this invention consists. 
During aelnal spinning the rim pulley is only a carrier jiiilley 
so far as the sjieod of s]iindles is concerned, and a variation 
in its diameter would have little or no direct elVect on the 
spindle speed during spinning. 

On the other haiiii. (lie rim pulley is the driving pulley for 
the spindles during hackiiig-olT, as on ordinary mules, and an 
increase in its dianieter would result in quicker hacking-off. 

The autlior himself has for some time been working at 
iiiiproxeineiils in regard to the driving of mules, and gives 
it here as his ojiiuioii that whatever may lie the suceess of 
Mr. Moorhouse’s new driving, it is highly prohahle. that 
lioforo long one or other new method will come into oxteusivo 
operation. 

' A novel and proinisiii}' niotliod of independent, baeking-ofi has just 
been invented and jiiit to sueeessful working liy Mr. Sampson of Oldham. 
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Q. 1899. What liappcais iu a mule if the backiiig-olT 
frictiou fails to gear properly'? What are tlio chief 
causes of its slipping? What precaution would you 
take to ensure its working propcu-ly ? 

A. If the hacking-off frictiou of a mule fails to gear 
properly the mule simply stops at the head until the re(iuisitn 
stops are taken to start it off again. The friction ke.eps on 
rotating, hut cannot take the run shaft round hec-ause of 
iiuportect (uigagrunont. (dare shoulil he taken to distinguish 
between this action and the mule stop))ing by the winding 
click prematnridy dro))ping into gear.) The taking-in rope 
would rotate the loose halves of the cam and drawing-up 
clutches also. There are many causes of inijierfect engage¬ 
ment of the backing-olf friction, such as not being set 
sufficiently deej), the stop on the strap fork not moving far 
enough out of the way, the hacking-off' spring heiirg too weak 
or too slack, the various levers not being centred correctly, 
the carriage not getting far enough out. Troviding slipping 
were not due to any of these causes, it might be due to the, 
frictioti being badly covered, or greasy or |) 00 i' leather, etc. 
The jirecautions necessary to ensure proper working are to 
guard against such evils as above speeilied. 

Q. 1899. Yon are sujiitoscd to he uixleriiig mules to spin 
12()'s from J'lgyptiaii cotton. Give the following 
pavliouhu's; (a) Speed of spindles, [li) gauge of 
spindles, (e) diameter of all bottom and to]> rollers, 
((/) whether solid or loose boss top rollers front line, 
(c) how many ends to boss, (/) draft of rollers 
between front and middle and between middle and 
hack, (;/) distance centre to centre of diff'ereut lines 
of rollers, (/t) lever or dead weighting, stating weight 
in either case, (t) length of stretch, (/,) gain of 
carriage, (/) any other particulars which, in your 
opinion, are essential to the mule. Having given 
tlie draft you propose, state what liauk roving you 
would use. 

A. Different lirms would give diff'ereut answers to many 
of the above (juostions, so that the answers given below 
must only ho taken as ajtproximating to general pmctice. 
Single speed of spindles, G,000 revolutions per minute, and 
double speed, 9,5(K). Gauge of twist spindles, 1inch. 
Diameters of bottom rollers: Dront and back, I j'„ inch, or 
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IJ inch, and diameter, middle roller, J inch. Diameter 
ot lop rollers: Pront overall, 1] inch; middle, J inch; 
back, 2 inches. Solid roller front top line. One end or 
tliread to each boss. Draft of rollers between front and 
middle, say, 12, and between middle and back, say, 108, 
giving a total of 12-9(). Distance centre to centre of back and 
middle rollers, say, IJ inch or IJ inch. Distance centre 
to centre of trout and middle, say, 1 j';, inch. Dead weight¬ 
ing, giving about 2.', lb. on front Uno per individual thread, 2 
ounces on the middle, and, say, G ounces on the back roller 
per thread. Length ot stretch, say, 58 or GO inches. Gain 
of carriage, say, 51 inches. The mule should have on the 
motions special to fine s])inniug, such as ratching motion, 
winding and jacking roller deli^■ery motions. Double speed 
belt, taking-in and lim motions might be left to the special 
opinions of the buyer. The hank i-oving would bo found by 
a calculation taking into consideration the amount of ratoh 
and gain, twist per inch, double roving, counts spinning and 
roller draft. 

Q. 1900. You are watching the working of a mule, and 
notice that when the cariiage is [a] running out or 
(6) running in, the spinning or winding is bad. 
Detail the faults that most frequently occur at either 
stage, iind their causes. A short, but complete 
answer, is required. 

A. During the outgoing of the carriage bad spinning may 
be caused by poor cotton, badly made bobbins, dirty or' 
irregular rovings, defective condition of rollers, as regards 
selling, weighting, leather covering, over-drafting, etc. There 
may be too much or too little twist, too much “gain” or 
“ratch,” or loo high a speed of the carriage spindles and 
rollers. The traverse motion may be wrong. In very frosty, 
or in dry, hot weather, wo may expect the threads to break 
very readily, and this evil is accentuated by the facility with 
which the cotton licks on the leather rollers. 

Defective winding and thread breakage during winding 
-may be caused by the following circumstances : Over¬ 
weighting of fallors, slippage of taking-in friction, slippage 
of winding-on click, too much nosing motion, not enough 
governing motion, defective copping or wrong setting of 
quadrant, weak carriages, diagonal rods and back shafts, and 
faulty adjustment of the various cords or bands. Some of 



PRACTICAL MANIPULATION OP MACHINERY. 


89 


the faults euumoiated for carriage coming out also act detri¬ 
mentally on the threads during winding-on. The foregoing 
are all more or less common faults, hut do not exhaust the 
subject. 

Q. 1901. How would you proceed to generally overhaul 
a mule? What parts require the greatest attention 
or the most frequent adjustment? 

A, fu a general overhauling of the mule it would ho 
necessary to rcuiovate various parts of the luiadstock, and 
attention might ho devoted to this at the outset. Advantage 
should he taken of the o)iportunity to replace all hadly worn 
wheels, or hrokeii studs, brackeds and other parts. The 
various frictions should ho recovered, or at least skimmed 
up, and the various parts and fiamowork of the hcadstook 
levelled up. 

At an early stage we should turn onr attention to the 
roller beams a'd roller stands and rollers. The. roller beam 
should be thoroughly levelled u|), aud any worn brasses in 
the stands of the iron rellei s should he replaced. 

Eonghly speaking, foi- impairing and resetting purposes, 
a mule may he divided into three, jiortions ; (J) The head- 
stock : (9) the roller beam and all connected ]iarts ; (3) the 
carriage and all connected parts. 

Eeferring now to the carriage and its parts, we have to 
deal with the slips, the lining up of the oaiTiage, the height 
of the carriage, or what is the same tiling, the height of 
the spindle points, the bevel of the spindles, the faller shafts, 
the faller sickles and wires and the tin rollers, which could 
be probably taken in the order stated. The parts which 
require most attention are such as above given. 

in some cases after now mules have been working only a 
few months some people like to overhaul them slightly, the 
operation then consisting mainly in rc-screwing and ro-liniug 
some of the jiarts. 

Q. 1897. Assuiniug that you were examining twist oops 
spun on the mule, and that in the course of wrap¬ 
ping you found small snarls hidden in the cop nose, 
to what cause would you assign them, and how' 
would you proceed to remedy them ? 

A. It is well known that one of the modern developments 
in the copping rail of a raulu is to make the front incline 
much longer with the definite oliject of burying in the 
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“uliaso” any snarls whicli may happen to be on the spindle 
points just prior to ijackiiif'-oll'. A less important object of 
the loiif' inoliiK! is to yet a steady downward movement of 
the winding falhiv, in order not to break the threads. 

Th(! causes of snarls are e.\C(!(!diagly numerous, and the 
author has dealt wjtli the subject elsewhere at great length. 
In an answer of this kind it is quite evident that only tlic 
leailiug eau.ses of snarls can he mentioned. Thc.so may be 
briefly cmmierateil as follows: (u) h’allers unlocking too 
soon; (/<) an iusuiliciont amount of “gain” in the carriage; 
(c) the nosing motion, anti-snarliiig motion or hastening 
motion not being snlliciently at work; (d) tlie (piadrant nut 
loo high; (a) the faller wires being badly set, or the carriage 
not “lighting-in ” s(|uarely, etc. It may bo hero noted that 
a goo 1 deal ol information respecting yaru is given farther 
on in this hook. 

Q. hShl) What is the “ hevd ” of the spindles of a nude? 

How is it measui'cd and how altered il necessary? 

If there is too nnieli bevel, what fanlt in the yarn is 

jiroduced? Is it greater in twist or in welt mules? 

A. lly h(!V'el of mule s))indlos is meant their inclination 
fi'om the vertiisd. This is rendered necessary in order to 
allow tli(! yarn to twist off the s))indle ))oiuts without break¬ 
ing. Its amount may ho determined or measured by drop¬ 
ping a pliin line from the apex of the spindle and measuring 
the distance from (ho foot of the spindle to tlie line. There 
are specially constructed gaug(!s for fixing the amount of 
bevel very readily. If il is re(|nired to he altered the follow¬ 
ing method niiglil he ailo|)ted : Set a I’cnv spindles at the 
headstoek to tho bevel rocpiired l)y iruiasuring the diti'erenco 
between foot and ajiex of spiiulle as indicated above. Then 
set the spindle hiivel gauge to tliese spindles. Adjust a few 
spindles at the other si(h' of tlie headstoek and at each mule 
Olid by the gauge. Extend a string tlie full length of the 
miJe a little above the correct spindles. Then proceed to 
set the heiel of the spindles from one end of the carriage 
to the other by means ol the string and tho gauge coiuliined. 
The gauge shows whether we have tlio correct amomit of 
bevel on the spindles, and the line of string shows whether 
we liave the spindles all one distance from the rollers, or 
in other words, in a horizontally straight lino. Tho bevel, 
ol coui’so, is adjusted by moans of the carriage stays or rods, 



I’RACTICAL MANII'XTLATION OF MACHINERY. 91 


which are conncolcd to tlw! carriage at the l)ack, and citlicr 
to the top or Ijottom sj)indl{! jails at the fient More hovel 
jnay bo ))iit in either hy the top rail being pulled in or the 
bottom rail pushed out by the screwed I’ods. The sti’ing 
along the tops of the spindles will assist in derennining 
which of the two must bo julo|ited. Thei'o is goiiei-ally inure, 
bevel in weft innlos than in twist of the sanio counts, |)arti- 
culai’ly when the lengths of the spindles ai'e compai'od. This 
is because of the softoi' nalui’o of the weft yarn, as taking 
hovel out or stiengthening Ihespindlossoiuewhal idways juits 
inoi'c, strain on the ^jarn. The liner the counts (he giisiter 
the amount of hovel nocessaiy. .'\ good I'lde for inediuin 
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yarns is to put in a (|uartcr inch of bevel foi' evei j inch of 
spindle, and, iiccoiding to (his, a 17-mch spindle would have 
4] inches of hovel. If Iheie is too nuich bevel in the spindles 
.snarls will lesult, and because of this in many linns the 
amount of bevel in tbeii' siiindles has been reduced dni'iug 
recent yetii'S. It this jjroceilure is cariied too fai' ol coui’se 
it results in an excessive breakage of the ends. Hovel is 
most necessary when the carriage is nearly at the limit of 
its stretch, and least necossarj’ wlu'ii it is near the back 
Bto])s, and if very easy and simple apparatus could be ellec- 
tively applied for varying the amount of bevel as the. carriage 
made its outward journey, it would doubtless receive wide 
adoption. Tlie inclined slips brought out a few years ago 
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were intoutled to do this, but these “ switohl)aek ” mules 
were accompanied l)y corresponding disadvantages to such 
an extent tliat tlioy have mot with little favour, h’ig. 10 
illustratc< the parts requisite for an understanding of spindle 
hovel and its alteration. A, is the spindle point; B, the 
spindle footstep; (\ the top stay rod used for alterations in 
bevel; 1.), is the bottom stay rod, used also for alteration 
of bevel; A, 1.1 is a vortical line used to show that by spindle 
bevel is meant the horizontal distance, E, B', from spindle 
fooktep to the line. The wood bolster and footsteji rails are 
capable of moving about as required by the rods, (1, 1 ). By 
having two rods, (I, 1), we can more readily keej) all the 
spindles in a straight line, as well as have the right bevel. 
B, B' are the vertical rising screws, by which the "topping” 
or distance of spindle ]Kiints from roller nip is regulated, and 
used sometimes to alter the hovel. On rare occasions spindle 
hovel is altei'cd by putting in a different size of carriage 
wheels. 


lllXO iihtAMIiS. 

Q. 181)1). Clive parliculars of the su|)ervision necessary to 
keep in good w'orkiug order roving and ring frames. 
State fully tlie parts which require regular attention, 
the procantions needed to keep tliem working satis- 
facturdy, and the eliief points wliero wear or damage 
takes place. 

A. In botli machines every attention must be given to 
systematic and efficient oiling and cleaning of all the working 
parts, and the rollers and spindles especially require attention 
in this respect. On the ring frame the spindle bands must 
bo of good quality, and put on at a I'egular tension. On the. 
roving frame the cone belt must he kept in good condition, 
and on both machines eare must bo tako.n to have all the 
change wheels of correct size and all gearing properly in 
tooth. Worn studs, shallow gearing, etc., should especially 
he avoided in connection with the copping mechanism of the 
ring frame and the lifting mechanism of the roving frame. 
In each case the roller traverses must be kept right, and the 
rollers well set and properly weighted. The bobbins should 
in each case be doffed at tlie proper time, this being perhaps 
more important on the roving than on tlie ring frame. Binding 
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of tho lifter rail in each case must l>o avoided. In («ioli (niso 
it is a great duty of the overlooker to see that the bi)hl)ins 
are correctly built and the cotton is of the [)ro|)(M- counts, 
twist, etc. 

Kings. 

Rings aro rolled from solid steel without any wold, and 
made either double or single ilanged, according to the 
requiroineats of the mill ollicials. (Iroat care must 1)(5, ami 
undoiibtodly is, exercised iu making them jierfe.ctiy (5ylindrical. 
They are usually fixed in the ring rails in such a maumsr as 
to preserve the ])orfc(;t circhs and (^aidi ring can ho released 
without interfering with its neighbour. Although it seems 
a plausible argument that douhle-liaiiged rings should have 
double tho life of single ones, owing U) their capahdity of 
being reversed when one edge is worn, yet taking cleanliness 
and other considerations into account, tlui single Ilanged cn’ 
non-reversihlo ring ajjpears to give hy far the mo-it general 
satisfaction, in England at any rate. 

Cleanliness is of course a most essential requisite in a 
ring frame. 

It would appear, however, that m tl; ‘ United States— 
where ring spinning is far move popular tlurn in England 
—tho double ring meets with viu’y consideralilc favour. 

IVobably the most common anghis of the rolkivs ans 15 , 
20''’, 25" and 85'. It is unlik(sly that much henellt results 
from greater angles than, say, 2o" for any enttons. 


THUFiAU-BoAKDS. 

There is a little ditl'erence of oiiiiiion as to wlielliev the 
thread-boards should be made to slide lengthways or lift up 
out of tho way. While the iormev are more rigid, some 
people consider the lattta* more convenient. 

Gkauino WuKKiiS. 

These may be machine moulded or cut. There has been 
a strong tendency in recimt y(*ars towaixls the use of cut 
gearing wheels for tho various machines. Taking the case 
of tho change pinions for counts, tho author has undoubtedly 
had. a great deal of trouble with cast wheels, and has found 
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cut pinions to run more smoothly. On the other liaud, the 
cut pinions have not proved snHi(!iontly durable in many cases, 
and the increasing perteotion with wliich gearing wheels caii 
bo moulded appears to ])oint towards the retention of cast 
wheels. 

It is contended hy some that cut wheids run better. On 
the other hand, there can he little doubt that moulded wheels 
are more durable. Machine monhUd wheels can he made 
perfectly cylindrical, and also paralhd throughout the full 
width of the te.eth. To ])i'ev<!nt possible iiregidarities, they 
are in many cases afterwards iinished with special grinding 
machinery. 

Imi'uovJ'Uj 1’okhiis. 




Uoferring to h’ig. 1(1 (it) Ibis improvement allows of the 
pokers being readily lemoved for eleaning purposes; w'hen 
rojilaeed, owing to the special eoiistriictioii, no setting wliat- 
evor is i'c<|uireii, the poker foot iiiiiiiediat"ly lilting to its 
place, thus saving time w'lieii the fraiiics are being cleaned. 


Fink Ool'nts on tiih Kino Fiiimk.' 

There is a tendeliey towards the eiiiployineiit of the 
ring frame for the spinning of tlie liner eomits, and a few 
cases exist where oven Sea Islands yarns are s)niii on the 
ring frame. Very many oases exist in Ijaucasliire of tlie 
spinning of niodiiim tine yarns Ironi I'lgyptian cotton. It 
is no very difficult matter to spin, say, a good OO's, 7(l’s or 

‘At fcbo present time (Jiiiio, JtlOl) makers of fine iiiulcs are piialieit to 
their utmost capacity to cope with the doinaiul for liiie-spiniiing mules 
in the Bolton district, while comparatively few ring frames are being 
put in for fine and medium flue. 
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oven finer yarns on the rins frame providing a very good 
roving is given to the machine and tlic yarn is wound upon 
good bobbins. In tlio spinning of tlie best yarns in the ring 
frame combed rovings are often employed, and double roving 
may be regarded as a shie. qua non. 

Many |)Oople find consideiablo l)enofit from the application 
of humidifiers in their ring spinning rooms for the spinning 
of lino counts. One of the reasons tor this is that iulproved 
atmosphere has seusildy diminished the uumlxir of fainting 
cases amongst the women tente.rs. 

In the spinning of line counts it is also found advantageous 
to have the differonco of diameter between bol)bins and rings 
as little as convenient, assistance being rendorcsl in this 
direction by ttio thinuost of the line yarn enabling a good 
length of yarn to be wound into a limited space. 

It is well known that tln^ inclination of the roller stands 
on a ring frame gi'e.atly im])roves llie spinning by enabling 
tile twist to run right up to the Jiip of llio rollers. 

This ineliuation is vei'y usually about US', but may bo 
anything from about 16" to 35', while cases exist where even 
these limits are exceeded. 

It will he understood that tlie spinning of fine counts is 
generally considered to reejuire a good deal of inclination. 

Hohhiii.'i, 

Wilson Jlros. make a serrated shield, wiiicli tliey claim 
will make it practically im))ossihle for the shields to come 
loose. These shields are made with spikes, i.c., they are 
serrated on the inner edge, and tlicse senatious or spikes are 
pressed into the wood of the hohhius, rendering them secure 
under almost all circumstances. The author must, however, 
here remind readers that there are yet many mills which use 
Jiiostly hohhius or tubes which are r]uite plain, and neither 
have headings nor protectors. 

PiiANOR Winding .and WAitPEus’ Bobbins. 

Many of our piactical readers are well aware that often 
there is mucli tiouble and loss owing to the frequent break¬ 
ages of the flanges of the flanged hohhins often used in con¬ 
nection with winding, warping, gassing and other frames. 
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The above firm miiclo a patent flaiif'e binder. Tliis is a 
narrow fluted steel rini', wliicli necessarily strenfitliens the 
flanges to an enormous extent, and although tlii^se steel rings 
necessarily add to the first cost, it is a great question whether 
the extra cost is not fully met by the longer life and greater 
usefulness of the bobbins. The writei’ has handled and used 
such bobbins, and cmi testify to their great stnmgth. 
•Another speciality in this connection is the patent endless 
steel tyre, which has the additional rocouiinendations that it 
renders the periphery of the flange perfectly smooth. It is 
made with a double edge of metal on the inner edge of the 
flange. 


llouitiNH foil Kino Frames. 

It is well known that for a good number of years now ling 
spinning has been receiving a good deal of attention and 
adoplion in this country. The tendency towaids increased 
speeds and the desire for increased (piality has rendered the 
production of perfectly accurate bobbins an absolute neces¬ 
sity. Wilson Ih’iis. make the flornholrne shield. This shield 
is made with a double, or folded over edge, which is pressed 
into the wood, thus giving a smoolh jioint and great strength 
to resist crushing strain. 

In consequence of the introduction of conditioning yarn on 
the bobbin, the difficnlties of maintaining (be bobbins per¬ 
fectly true have been vastly enhanced, and to the author’s 
positive knowledge l,his has been a great source of trouble 
and anxiety to many overlookers of ring frames. 

These difliculties have rendered it necessary to introduce 
bobbins more able to resist tho effects of moisture than those 
formerly in use. 

In 1889 Messrs. Wilson recognised this dilhculty so fully 
that they put down a special plant for the enamelling of wood 
bobbins, and this now departure has proved so successful 
that the enamelling department has had to bo increased, and 
tho enamelled bobbins are in very extensive use in all parts 
of the world. 
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DOUHTJNG .\ND WINDING. 

The Twiner 

Q. IHIK). Desciilie }f(!ii(Miilly llio notion of the twiner, 
and say in wliat piinoijial respects it differs from 
tlie uinlo. 

A. In its main features the action of a twiner jenny hears 
a close rescmhlance to the action of a spinning mule. Any 
spinner wlio thoroughly understands the meoliauism of a 
solf-aclor spinning mule would have little difficulty in under¬ 
standing the iiicchanism of a twiner jenny by the same 
makers. The chief dilTeroiicos between the two arise from 
the fact that there are no drawing rollers in tlio twiner, and 
the creel has to lie constructed to hold cops instead of roving 
frame bobbins. It is therefore the most convenient plan 
to allow the creel to travel and the spindle carriage to be 
stationary, and this arraiigeinont is usually adopted instead 
of having the carriage to travel, as in the spinning mule. In 
place of the drawing rollers there is a slide bar arrangement 
which allows the threads to pass freely through during the 
operation of twisting, and iluring backing-off and nmning-up 
is locked so as to prevent the yarn from leaving the cops at 
these periods. The creel is generally arranged so that the 
yarn is pulled over the cop noses first, but when perhaps 
three-<)uarters of the yarn is pulled from the cops the latter 
are changed to a position in which the skewers revolve and 
the yarn is pulled from them like roving from bobbins. The 
skewering of cops is a frequently recurring operation which 
adds greatly to the work of twiner operatives. Usually two 
ends are doubled and twisted together at the twiner, and 
occasionally three ends and sometimes two of the doubled 
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threads are put together again so as to make, say, fourfold. 
The higher doublings, however, are more freqmmtly done 
with the doubling, winding, and the ring doubling frames. 
There is a considerable amount of twining done in Yorkshire, 
and a Stockport master doubler coinphiined to the author 
that the Yorkshire master twiners seem to he able to 
double cheaper than he could afford to do on his ring 
doubling frames, tn the twiner jenny there is a Imoking-off 
and faller-wire ari'angemont similar to the spinning mule. 
The copping rail is usually short, and is made to travel by 
means of connecting rods from the quadrant. Thesre may be 
a water trough for the ends to pass through water, or it may¬ 
be dry doubling. Before twining the single yarn is often 
placed in a steam chest for some time in ordei' to solidify the 
thread and to stop it from curling and snarling and chopping 
down. The threads arc drawn over fiannel-covei’od surfaces 
in order to put a kind of drag or tension on them. 

Q. 1901). Describe! the operation of twining. What are 
the advantages obtained, if any, over other systems 
of doubling when adopted for the production of 
doubled warps? Tfow does this machine (iornpare 
as to amount of production with other machines? 

A. The twiner is very largely used foi' the doubling and 
twisting together of twofolds, and occasionally for higher 
doublings. 

This machine is to all intents and ))urposcs a self-actor 
spinning mule, excepting that the drawing rollers and attend¬ 
ant mechanism are not used. Occasionally old spinning 
mules are converted into twiners, and the twisting spindles 
are traversed about with the carriage. More frequently the 
creel is made to traverse, and the twisting spindles ai'e fixed 
in a stationary carriage, as this is found to be the most 
convenient. During backing-off and winding-on the threads 
are prevented from pulling off the creel cops or bobbins by a 
thread looking slide motion, which should hold each thread 
firmly without damaging it. On a twiner doubting twofolds 
two threads go together over a flannel-covered drag hoard, 
through a water trough, over another drag board, and then 
on to the twisting spindle. 

Taken altogether, it is a great question as to w'hioh is the 
better practice even tor twofolds—whether to use the twiner 
or the ring doubler. The flyer throstle doubler is now discon- 
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tinued, except for some speoiftlities in very coarse and very 
fine yams. 



On a twiner it is easier to humour the twist, and it is 
possible to spin the yarn on cops, and thus save the cost 
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and trouble of bobbins. The exj)onso also of the doubling 
winding frame may be saved, and the doubled thread may be 
a little more elastic. As regards production, th(‘ twiner may' 
be said to come between the flyer and ring throstb' doubling 
frames. 

It can be more readily adapted to a wide range of counts 
than the other systems, 

The yarn from it when used for warps piobably gives a 
softer and fullei- a|)pc!aiance to the cloth. 

Kgs. 17 and 18 are designed to illustrate the ai'.tion of the 
twiner. A, B ai'e the fast and loose ytulleys ol the headstock ; 
C! is the rim pulley; Z is the large liackmg-olV friction cone 
wheel; 1) is the large guid(* pidley foi- the long winding 
chain, .1; 1*' is the fulcrum of the long guide, l)a.r or rod, G, 
U8(!d instead of the (jiiadrant to givi! motion to the radial 
arm, H. 

Keh.'rring now to tlui parts in oj- near the stationary 
carriage. Q is the spindle baud; R is the large winding 
drum wheel, gearing with U on the tin roller, V; T is the 
winding drum ; S is the cop of doubled yarn ; I’ is the rail 
or slip upon which the cariiage, B, moves backwards and 
forwards. 

Referring now to the movable carriage. B, shown midway 
between its extreme positions. <i, b are the two cojis of single 
yarn, one of which is shown a little inclined lioni the vertical, 
and the other almost horizontal, both positions being more or 
less used, the first for full cops and the second position more 
esjiecially for the cops when most of the ycirn is wound off. 

Ilf y<un. 

The two threads from the cops, a, h, are passed over the 
flannel-covered drag-board, X, and together beneath the glass 
rod or hook in the water trough, M, between the brass locking 
slide, 0, over the drag-lxiard or rod at W, and on to the doubled 
cop at S. 


Thrmtl-lockm/ Mot km. 

This is shown separately in Kg. 18. At O' the threads 
are shown passing freely through the brass snugs, r, d, while 
at 0^ they are shown looked ready for backing-oB' and winding- 
on. The middle brass rod, d\ containing the locking snugs, 
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is madft to slide into position, O.^, when the carriage gets out, 
thus locking all the threads. 

Bvstems OH' Ring HouiiLiNo. 

Q. 189!). What arc tho I'higlish and Scotch systems of 
doubling? Describe! the ditlerences existing in the 
machines, sketching the parts sjiocially used in each 
system. 

A. The English doubler has the rollers carried on stands 
fixed to tho roller beam, but the rollers ari! not in the water at 
all. There is a glass rod placed in tho water trough, under 
which each thread passes before I'liaching the rollers. A 
recent addition to this system consists in facilitating tho 
raising ol the glass rod out of the water for cleansing and 
other purposiis. blach thread passes from its creel bobbin, 
under the glass rod, under and half round the bottom brass 
roller, over the top roller, and then down to the twisting 
spindle. In the Scotch system of doubling, the threads pass 
first beneath the rollers and then between them, and the 
bottom one of the pair is placed adjustably in thi; water. The 
threads are usually kept longor under the water in the Scotch 
system than in the Jinglish. The principal difference, then, 
between the two systems will be found in the si/e and shape 
of the water trough and the position of the guide rollers. 
There are no draft rollers in either system. 

The accompanying Rigs. 19 and 90 admirably illustrate 
the different systems of doubling, and are piactically self- 
explanatory, the passage of the yarn from creel bobbin to 
twisted doubling bobbin being clearly shown. 

The several methods of making doubled yarns, ot which 
four arrangements are shown in I’igs. 19 and 20, and’the 
large range of counts, say from 4 ’b to 120's, to double from, 
necessitate the making of thesii machines of a variety of 
gauges with different sizes and shapes of creels, spindles and 
Ixibbins. To refer briefly to those several points, we may 
mention that the system of doubling in the best threadmaking 
establishments is to wind by means of stop motion doubling 
winders, 2, 3 or 4 ends from ring frame bobbins on to warpers’ 
bobbins, which, when full, are placed on the ring doubler creel; 
one bobbin supplying one doubling spindle with yarn to have 
the necessary twist put in; thus a twisted thread is produced 



DOUBT,INO AND WINDlNCi. 


103 


compriaiug 2, 3 or 4 strands. This is tlio general method 
for making avei'age qualities of thread, etc., but when the 
better sorts are required “cabling” is adopted, i.c., a repeti- 



Fui. 19. 


tion of tho winding and doubling processes just referred to, 
but with the twist^ threads this time, therefore the ultimate 
doublings would be of 4, 9 or 16 strands respectively. Of 
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course differeut combinations of the strands may be made, 
thus four three-stranded threiids (iuldod would bo 12 folds. 
The use of the doubling winding frame is to prevent “ single,” 
for when an end breaks the self acting stop motion comes in 
operation and stops the warper's bobbin, when the winder 
can make the necessary reparation. I’or occasional purjioses, 
whore quality or quantity is not an important consideration. 



Km. 110. 

doubling and twisting are done at one operation on the ring 
doubling frame, for which purpose a creel is employed, sug¬ 
gestive of and known as the porcupine, where warper’s 
bobbins containing single yarn are placed in heights, so that 
several ends, up to six in some instances, run to one spindle 
to be twisted together. This is considered by some to be 
rather an objectionable and inconvenient method, because the 
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creel becomes too high for ecoiioioical working, the, Imnds 
not being able to replace the bobliins easily, and a stop- 
motion not being a))])lied usually to the machine, irregular 
thread is made owing to ends breaking and escajiing the 
attention of the minders until a considerable length has been 
twisted and irri'parable mischiel done. Other arrangements 
of creels and methods are employed, hut those mentioned 
are mostly called for. ;Vs regards gauges these generally 
commence at ‘2j inches foi- the veiy lino tliiead, and they 
rise in six advances up to four inches gauge, which latter is 
used for making very strong thread, lieald yarn, line cord, 
etc., the inte.rmediate gauges being used chietly for the 
numerous qualities ol thread, crochet yarn and special work, 
fu the lino g.uige frames a light rniiiniig .b-incli lilt spindle is 
used, and in the intermediate gauges generally a (i-iiich lift. 
It may he stated that there are lAvistiiig iiiachines with stop 
motions, one of which is sliowii in Fig. 21. 

Doinini.Nci Si'i.NDi.F.s. 

There are several points that are necessary in a good 
spindle, and a few might he mentioned:— 

1. flight running. 

2. Steadiness under high speed, which is tested by run¬ 
ning witli unhalaiiced hobhins. 

3. Simplicity of coiistruotioii. 

4. Non-liability to get out of order. 

r>. (lapaliility of running for lengthened periods of time 
without cleaning, hihrication or other attention. 

6. And, as important as any, clieajiiiess. 

Artec Brake.. -For heavy donhliiig, when specially ordered, 
an improved and piiiented knee brake is applied, ouahling 
the attendant to stop any s])iiidle with a little pressure of 
the knee. For the liner gauge frames, and freipiently for 
coarse gauges, the knee brake is not essential, and the wider 
wharve on spindle is recommended, which amply serves for 
stopping the spindle. 
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Doubling and Twisting. 


Fig. 21 shows 11 syslum of siimiltaneous twisting and 
doubling, of wbioli the following is a doscription;— 







Shown with Swinoinq Rail. 


Shown with Fixed Rail. 


Fio. 21. 

Twistimj direct from Cops or Bobbins (without winding ).— 
The two yarns are carried around the leather-covered delivery 
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roller, A, over tlie balanced lever, B, to the twisting bobbin. 
When one yarn fails the othei' unspins and allows the lever, 
B, to rise at its front end until the upright part on B comes 
into the path of the cam formed on under side of the delivery 
roller, A. The delivery roller, acting on B by its own revo¬ 
lution, draws itself out of gear with the bevel pinion, (1, and 
stops, thus waste and laps are pi’ovented. When the end 
has to be pieced, tlu! workei', by means of the lever, D, puts 
the break, U, on the spindle. She thiiii dopi'esses th(! lover 
B, which carries the, lever I) along with it, thus starting the 
delivery roller and the spindh^ simultaneously. 

The libre of each yarn is wrapped round itself before the 
two yarns are twisted togetbei’. This is done liy the down¬ 
ward rubbing of the yarn on the leatlier-covei'od delivery 
roller on its passage to the lever B, thus making smoother 
yarn. 

Jiand Tenyiiimiui. The bands before being put on are 
stretched with a given weight, and there are printed on them 
two marks indicating where the knot must be, in that way 
ensuring all bands are of eijual length. The spiudle rails, B, 
are made in sections, about live feet long, and instead of 
being fixed to the framing may be cariied on swing levers, 
G, which, by means of the weights, H, press the rails out¬ 
wards and give all the bands a continuous tension. This 
arrangement maintains the fixed mininnini driving power 
decided upon for the spindles, and greatly reduces the total 
power required for a frame, particularly in damp weather. 

When yarns are required above two ply they can be 
double wound on bobbins or cheeses and twisted on the 
above frame, with the advantage that roller laps will be 
entirely prevented and all the waste in front of the feed 
rollers saved. 

Q. 1890. Describe the process of doubling winding, and 
say what advantage is obtained by cross winding. 

A. A doubhug winding frame may be a single drum 
machine or a double drum machine, and may have a quick 
traverse or a slow traverse. In tlu! latter' flange hobbins 
are used, but in the quick traverse drum winding machine 
the “cheeses” are formed upon a spindle without flanges to 
keep the .edges good. In this machine the cops or ring 
bobbins are placed in a creel at the front and Iowit part of 
the machine. The threads are conducted through guide holes 
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over an adjustable, flannel-covei’ed drag-board, through 
detector wires, upwards over a small wooden guide roller, 
and downwards again, when two or more threads an; wound 
together on the same bobl)in. llach thread pass(!s through a 
separate detector wii'e, and when the thread breaks the wire 
falls and sets in motion meehaiiism by which the particular 
bobbin upon whicb tln^ broken thread was passing is 
swivelled out of contiuit with the driving drum. Simul¬ 
taneously a break is biought against the cheese, causing 
instantaneous stoppage of the bobbin, and preventing 
“single” from passing thereon. To this facility for prevent¬ 
ing “single,” combined with a like jireveiition of “cork¬ 
screwed” yarn, lies the great merit of this jirocess. Of 
course, it is well known that by “cork-screwed” yarn is 
meant the twisting and doubling togetber of threads of 
uneven tension, whereby the slack tlircad hecomes in a 
manner coiled round the tight thread, and the latter has to 
sustain all the strain. “Cork-screwed” yarn is of no use 
when it is used for thread which has to pass through the 
eye of a needle. 

The latter part ol tlic (|iiestioti asks what advantage is 
obtainixi by cross winding. By giving a very rapid horizontal 
traverse to the tlireads in a quick traverse drum winding frame 
the yarn is cross wound upon the cheeses in exceedingly 
open coils, and this causes the cheeses to he very solidly and 
firmly built up. Also the threads dwell such a small time at 
the edges of the, chooses that flanged bobbins can be dis¬ 
pensed with, which is a great advantage for transit purposes. 
Some of these machines are noisy, and there is frequently a 
tendency for the cheeses to run off at the edges in spite of 
the quick traverse. As regards both tlie.s(i points there is yet 
room for the ingenuity of inventors. 

Fig. 22 is a diagrammatic view of a well-known make of 
doubling winding frame, using flanged bobliins, M, driven 
by frictional contact with the drum, N. It is a single drum 
winding frame. 



)9 



Fiu. 22. 
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UBifEaKNaE Letters to Fio. 22. 


A Cop Box. 

B Cops or Iling Throstle Bobbins. 
C Wire Hail. 

D Adjustable Drag Ttail. 

E Adjusting Screw for Drag Itail. 
P Detector Box. 

G Frame for carrying Detector Box. 
H Setting-on Handle. 

I Ratchet Shaft. 

J Bobbin Cradle. 


K Weight for Bobbin Cradle. 
L Brake for stopping Bobbin. 
M Winding Bobbin. 

N Bobbin Drum. 

() Traverse Hail. 

? Guide Bracket. 

Q Thread Guide. 

R Wood Roller. 

S Bobbin or Cop I^ox. 


Fig. 22 (a) is a geiuji-al view of an excellent double drum 



Fig. 22 (n). 

quick traverse winding frame as made by Messrs. Dobson Jk 
Barlow. 

Q. 1898. State what you know of the various systems of 
winding doubled yarn or threads: (1) For twisting, 
(2) for delivery to the user. Distinguish between 
them clearly. 










DOUBLING AND WINDING. 


Ill 


A. Yams spun on the ring frame more especially are now 
often wound upon cheeses on the quick travemo drum wind¬ 




ing frame; this being an economical and ready method of 
putting these yarns into convenient form for transit purposes, 
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instead of being at the trouble and expense involved in the 
carriage of ring frame bobbins. .Mtbough bobbins may be 
used at the dram-winding frame, yet they need not contain 
flanges, and sueli a largo amount of yam can be quickly put 
upon one siiigle bobbin that llie exjiense is very low. The 
system of rapid cross winding allows of tlie building up of a 
firm cheese, ivithout miming off at the edges. 

Although the siiino maehiiio may be used when the yarn 
has to be doubled, yet two oi’ more ends in this latter case 
are invariably put tegetiier, and a single provontor stop 
motion must be used. The ordinary vertical spindle winding 
frame, or tlie drum winilmg Iranio, with slow traverse may 
Ix! sometimes used to prepare yarns for the war|)ing machine 
when it is intendeil to sell yai'ii in the form of warjis, The 
twiner, of course, converts the sjinn co|)s of single yam into 
larger cops of double yarn, at the same lime twisting the 
single threads together, so as to form a donhied thread. 

Tlie question appears to ns a little aiiiliignous, as we are 
not aware that it is usual to wind donliled yarns for twisting, 
except, perliaps, in I'c-winding on the donhiing winding frame 
in pi'eparation for the finislier doidiling frame. Doubled 
yarns are sometimes jiassed thmugh the winding clearci- 
frame to clean and rid tliein of knots and iri’egularities. 

Various kinds of bobhins as iiiiule on doubling winding 
frames are shown in Kig. 2d. 

Vertical SpitaJlr Winiliwi l<’ianifs. 

Digs. 24, 2.b and 2(i aro diagrammatic views of llireo systems 
of vortical spindle winding frame as extensively used for tho 
winding of single yams. 

In each case A is the bohliin from the ring frame or cop 
from the mule; B is a brush in one case, and flannel- 
covered drag-hoard in other cases, as shown, its use being 
to tension and clean tho yarn. 

At C or D the yarn is guided to the holihin, wliilo E, F or 
D are the hohliiiis as made re.ady for the warper’s creel. 

Tho spindle wharves at G. II (Fig. 24) aro made larger for 
the back row than tor the front row, and the bobbins, when 
perhaps one-half to throe-ipiarters full, are transferred from 
front to back rows to prevent too high a winding speed of 
the yarn. I is tho tin roller or cylinder. 
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The “UNivRnsAT, ” Windino System. 

This systorti of winding, wfiioli has lieou in practical use 
in the Dnited Sfcitos of Aiueiica sciveral years, appears to 
be extending in other countries. 



Pin. 24. 


The machines are adapted for winding fibrous material 
of all kinds—twines, cords, linen, worsted, woollen, silk or 
cotton threads or yarns into cops or packages, either cylin¬ 
drical or conical, varying in size from the smallest shuttle oops 
for sewing machines to those weighing 50 lb. 
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In wiiidiiif' bytlie “ iini\ iirBiil ”(ir Leeson’apiocc 
or yarn runs over a guide in a straiglit lino direct 




ss the thread 
to the tube, 


and the coils are laid aide by side touching each other, but 
without over-riding or crushing. Rach layer is exactly 
similar to the preceding one, conso(juently each is laid upon a 
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firm sripportiag mii-face, without sjKices, ami the material is 
maintained in perfect condition witliont crushing or impair¬ 
ing the twist. \s the coils do not often pass across the 
end of the cop, the thread can be drawn oil’ tlie periphery 
of the cop over the end without catching or increasing the 
tension, thereby giving good results in delivery to liigli-speed 
machines. 

An inexpensive paper tube is substituted for the ordinary- 
spools or bobbins, and as the thread is laid upon the tube 
in such a manner as to be self-supporting, it does not reijuire 
end flanges such as arc sometimes used in ordinary thread 
winding. The expense of spools is thus dispensed with, and 
at the same time a saving in Imlk of packages is thus secured. 
The machines themselves apiiear to he expensivi' in firet cost 



CHAPTER IV. 


UBKIilNG, BUNDLING AND GASSING. 

Rk.K 1JN(I .\NI) BlINUl.INd. 

Q. Why is yarn reelnd and hnndlnd, and loi' what 

purpose is il. cross reeled? Show by a sketch the 
disposition of the yai'ii in seven leas and crossed 
hanks. 

A. Yarn is reeled and bundled veiy largely for export 
purposes. In this way much yarn both from mules and 
ring frames is prepared for export. Particularly in the case of 
ring yarn spun upon spools or bobbins is this system advan¬ 
tageous. Instead of being at the expense of paying for the 
weight of the bobbins during transit, il is obviously a great 
boon to ring spinners to be able to pay the comparatively 
small expense of reeling and bundling. Both these processes 
are of the simplest character, and the first cost in the machines 
is small. In reeling for bundling and shipping purposes it is 
the usual plan to wiud a hank of H40 yards upon the reel 
from each cop or bobbin, and to have the hank disposed upon 
the reel in parallel layers divided into seven parts, each 
division containing a lea or 120 yards. The reel is 54 inches 
or yards in circumference, I'hi! hanks hrang reeled, they 
are made up into bundles of f) lb. or 10 lb. each, and are 
compressed into a solid compass in the bundling press. In 
this form the cost of transit is small, and tlie yarn when 
arrived at its destination can readily he wound upon bobbins 
and utilised for weaving purposes if required. 

Cross reeling is carried out when it is intended to dye 
or bleach the yarn. In this form the yarn is left in a 
somewhat open condition, and, therefore, can take dye better, 
and is at the same time more easily unwound without 
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entanglement. Crons winding is obtained by a swift back¬ 
wards and forwards movement being imparted to the thread 
guide rail by a crank or eccentric. 

Figs. 27 and 2H are intended to illustrate ttu! more important 
details about ordinary reels. Fig. 27 shows the arrangement 
for open or 7-loa reeling, there being two portions of hanks 
of yarn shown on the reel staves, C. 0, P are the pidleys 
by which the machine is driven. At A is a worm on the reel 
shaft which rotates the HO-worm wheel, 1‘k h' is a linger 
carried by the worm wheel, and, when the latter has made 
one, revolution, F lifts stepped rack liulder shown up one 
tooth. The s])i'ing, S, always keeps the guide har stud at M 



Fm. 27. 


pressing against the slep}iod ladder, (!. When the latter is 
lifted by the stud, F, the guide har is moved lengthways 
against the next lowe.r rung of the stepped nick, G, thus 
causing the yarn to be laid in a dilfoi’ont position on the 
reel. On the left is shown the reel, C, closed for doffing, w'ith 
the yarn just being taken off the reel end. 

Fig. 28 shows the arrangement for cross reeling. In this 
case the spring, 8, tlie HO-worm wheel, E, and the stepped 
rack, G, are not used, although they might be on the frame 
ready for use if i-equired. 

In their place the small bevel, E, is driven by the belt, D, 
and gives motion to the bevel, F. On the other end of same 










118 


COTTON SPINNING. 


cross shaft is the crank or disc, G, carrying the stud, M, which 
in its rotation f'ivos a continuous oscillatory motion to the 
guide rail, V. In this way the threads are crossed over each 
other instead of being laid ))arallel as in op(!U reeling. 

A is the reel shaft, It is the reel shcdl, and 0, P the driving 
))ull<!ys. In this case also th(! yarn is shown almost doffiid 
at the left hand poi'tion of lh(! sketch. By a push across the 
rests, T, It. in the direction indicatisl by the arrow, the 
thro.'Mls will be freed retidy for taking off. 



Fiu. as. 


Q. What is meant in the bundle trade by the terms 7-lea, 
(i-lea, and doubhi-crossed hank? 

A. Reeling is mostly “oi)ou” or “crossed". Another 
common name for “open" reeling is 7-lea reeling, and in 
this case alter a lea of 1 dO yards has been wound on the reel 
from each cop or bobbin the traverse bar or guide bar is 
moved longitudinally, so as to place the second lea a slight 
distance from the first, and so on with ttn; seven leas that form 
the hank. The spaces permit the tieing up to he done, so 
that each lea is kept separate. Si.v-lea reeling is not very 
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Boinmon, and moans that six leas are taken as forming the 
hank iustoad of the usual seven leas. 

Opon reeling is common when the ])rocess is done for 
Imndling purposes, or as a ocmvouioiioo for transit and other 
purposes, and is the method almost always employed with 
yarns for the Plastern mark(3ts. 

In cross reeling instead of a hank of yarn hiiing wound into 
seven more or less se.])a!ate leas, the traverse bar is moved 
hackwai’ds and forwards continuously so as to wind all the 
hank with the eighty threads crossed over oiu; another. 

In the case of doul)l(3 crossed hanks, there are two hanks 
reeled togetlier in this manner heforo dolling. 

Cross reeling is generally done when the yarn is intended 
for bleaching and dyeing juirposes, as it allows the dye stuff 
to get to the threads better ami more unil’ormly than “open ” 
reeling. 

In addition it may facilitate the lindmg of broken threads. 

In most reels it is a very easy matter to change from the 
one kind of reeling to the other. 

Often crossed reeled yai'iis are made into long bundles, 
without being pressed, while the open reeled hanks are 
usually made into short bundles and subjected to heavy 
pressure in a jiowerful hundliiig press. 

Q. W1 lat is llie. best method of removing the hanks from a 
reel witli the least risk of inarkiug l.he yarn with oil 
or dii't ? 

A. When dolling the hanks from a reel it was formerly a 
common practice tor the reoler to lilt the reel with one hand, 
while with the other hand the hanks of yarn were drawn off 
the reel. 

Doffing is of freijuent recuri'ence oir a reel, and—especially 
in the case ol coarse counts—the weight of a full reel is con¬ 
siderable, so that the strain becomes groat for the women 
and girl roelers. In removing the hanks also it is requisite 
to take them very close to the oiled end lioaring of the reel 
shaft, and in this w'ay much yarn at times has been marked 
with dirty oil. 

Great assistance is rendered in the removal of the hanks 
by means of “drop” or “collapsing” motions, by which 
the reel is closed up so as to loosen the lianks. 

The question more particularly refers to “ doffing ” motions, 
of which there are several makes, the main object of each 
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one being to obviate the necessity for the roeler having to lift 
the reel up. 

There are the “gate,” tlio “wheel,” the “bridge,” and 
the “ parallel,” or “ inside ” and “ outside ” motions. 

In the “ gate ” motion the reel end is sustained in a bear¬ 
ing formed in a kind of gate working on hinges, and the gate 
is opened tor dotting [lurposes, thus leaving a free passage tor 
the yarn. This motion is veryeli'eutive, hut is clumsy, partly 
duo to the necessity for baling a support for the reel, 
arranged so that it is out of the way when working, but 
supports the reel when the gate boai'ing is removed for dotting. 



Fin. 'JU. 

Fig. 2!) shows the wheel dolling motion. .A, D is the rest 
for the wheel, Ji; C is the l eel; E is the handle. A hank of 
yarn is shown almost doffed. 

In the “wheel” motion the end of the reel is sustained in 
a “ dotting wheel," which consists of a wheel with a segment 
absent, that is to say, a kind of broken wheel. The hanks 
having been drawn to the reel end are passed into the 
“ open ” portions of the wheel, and, by giving a slight turn to 
the wheel, the hanks are freed from the reel end. 

Pig. 30 is a slight sketch of the “ bridge ” motion, with a 
hank cl yam ready for removal. 
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The “ bridge ” motion is one of the most recent and best 
known of these motions. A gap is formed in the end of th(! 
frame, and a slotted bracket termed the “ In idge ” is used in 
order to reach across this gap. Tlie hri<lge dui'ing working 
rests on one end, and during dolling on the other end, while 
during the horizontal ci'ossing of tlie red end it is momen¬ 
tarily horizontal, so as to bridge the gap. .\ moderate push 
against tlie reel is siiflicietit to force the, liridge into any posi¬ 
tion, and at all times the bridge is supporting the end o( the 
reel. The hanks arc partialh doffed, and tlien the, i-eol is 
pushed smartl_\ across the bridge, thus freeing the other side 
of the hanks and allowing of their ready removal. The 
bearings for the reel are carofnllv constructed, so as to allow 
of satisfactory lubrication, with the inimmnm amount of risk 
of oil getting on the yarn. 



Flo. So. 


In the “parallel ” doffing motion, shown jireviously, which 
has some points of resemblance to the “liridge,'' there, are 
two possible snjiports for the doffing end of the reel shaft. 
One support is inside or nearer to the reel than the other, and 
is to hold the reel during doffing, while the outside bearing is 
for the reel during working, .is in the case of the bridge, 
the hanks are partially removed, and then the reel is smartly 
pushed across from the outside to the inside bearing, thus 
freeing the hanks and allowing of their ready removal. This 
is the simplest motion of all. The hearing on which the 
,doffing end of the reel rests during working is coiiijiosed of a 
special metal supposed to do without oiling. In some cases 
brass bearings have holes drilled through, and the holes are 
filled with black lead under hydraulic pressure. 
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Q. 1901. Desci'ilK! the process of reeliiif;. flow and in 
what lengtlis are the hanks vvoumi for delivery 
(a) in this country, (h) in Pnince, (o) tor re-wind- 
ing, (li) for hloachiii" ? Sii.y how the hanks are 
tied. 

A. Th<! process ol r. rrlin" itself is dealt with in previous 
answei-s. Pin- delivery m this coimtiy it is a common prac¬ 
tice to r-errl tlrrr yarn into harries of 810 yar'ds each. Some¬ 
times doulile Irarrks of 1,(180 yards are wound. Below is 
given a much fuller corupar'ison of the Prorich and Mnglish 
systems than the (prostrorr calls for. By thrr Mnglish system 
of trurnhei'ing yarns is rrndrrr’stood the nutrrhor of hanks of 
810 yards each which go to make a itiirrnd of 7,000 grains. 
So lar’gely has the cotton spirrning indnstr-y heen railed by 
l'jnglir,nd thir,t the Mnglish system of rmmhering yarns is 
in ir.hnost univer'sal trse thr'oughoiit (ierrnany arrd Switzer¬ 
land. In Fr'arroe., however, the counts or nurnhers of yarns 
are based on the metric syrstom. In this case the metro 
of 39’d7 inches is the standai'd of length, and the kilogramme 
of 2‘2047 lb. is the standm'd of weight. 

In nunilirning ci.rtton yarn a thread of yarn l,00(r metros 
long, w'eighing 500 granimes (half a kilogramme), is tri.ken as 
No. 1, so that 

2’s yarn in French = 2,000 metres, weighing 500 grammes 

4’s .. = 4,000 ,. 

20’3 „ „ „ = 20,000 „ 

60’s „ „ „ - (i0,0(.)0 „ 

The French nurnher 0-847 x Mnglish nttinher. 

The hlnglish numher = 1-18 x Fiirnch miinher. 

The length of 1,000 rueti-es is tei’inrid a hank (or t'chc.i’caii), 
and each hank is diviileil into 10 skeins, the latter being 
therefore 101) metres each. These skeins are wound on a 
reel of 50-122 inches cii-curaference as against the standard 
of 54 inches for the English syst-mi. 50-122 inches = 1-425 
metres. 'I’he corints (!(|ual the numher of hanks required to 
weigh .500 grammes. \ woi-king rule is to divide the raeti-es 
reeled by twice the weight in grammes e,quals counts French. 
To reduce I'i-ench counts to English wo may multiply the 
Fi-ench yarn counts by 1-18. 

To rerluoe English to I'l-emrli counts we may divide the 
English counts by 1-18. 

For many years attempts have heen marie to introduce a 
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uniform system of numberin'^ yarns. In the metric system 
the number of a cotton yarn indicates tbe iiuralier of times 
1,000 metres (lOOO’O.'J yards) or ro(|uired to make a 
standard weight of OOO (^ramme.s (MOd lb.). The product 
of the weight and numboi' is always the sarm;, that is, .000. 
The number of tlui yarn is obtained by dividing the leniith 
by twice the weifrht. 

hjxampk': What is th'* counts of a thread, (iO moires of 
which weigh .0 grammes? 

2 X i) 

For bleaching purpose.s it is usual to cioss reel the yarn 
into hanks. 


Making Ur. 

Q. 180H. Yarn is o\pnrt(3d in various Ibi ins. State what 
you know of the dilTerent methods of making it 
up for shipment, and give full particulars of its 
preparation in bundles. 

A. A good deal of yarn is exported in the form of cops 
spun upon mules. Some of this is packei* in boxes and some 
in casks. The casks will hold a considorahio quantity of 
cops and stand a lot of knixiking about without damage, hut 
they arc awkwartl to pack. Of late years it wouhl ap)iear 
that the tendency has he.on to favour packing in boxes or 
oases specially made of a cheap and flimsy character, so that 
they need not be returned when empty. Packing cops in 
this manner is not much trouble, although, ol course, care 
should always be e.xercised that the cops are not damaged, 
the boxes being lined with paper. A fair amount of yarn 
spun upon ring frame bobbins is cross wound into cheeses 
U[)on the doubling winding frame, and exjiorted in this form. 
A considerable portion of yarn is reeled and bundled, both 
spun on the self-actor mule and upon the ring frame, this 
being an old-established and very convenient form of export¬ 
ing yarn. A good deal, of course, depends upon wdiat the 
yarn is intended for abroiul as to whether it must lie packed 
in the cop or bundle form. Sujipose, for instance, pin cop 
weft bo bought for placing in the shuttles of the foreign 
looms without dyeing or other preliminary process what- 
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soever, it would obviously be best to pack such yarn in the 
cop foriu. When yarn is intoiided to be bundled it is first 
wound into hanks upon the reel, whon^ it may Iks cross-reeled 
or 7-lea or open reoliKl. The cops hoinf' pul upon skewers, 
the threads arcs attaolied to the. reel, and the latU^r revolved 
until, say, one hank, or H IO yards, is unwound from each cop. 
The hanks are then properly tied and the reel clos(!d up 
so as to allow of tlie lianks beinj,' withdrawn. Afterwards 
the batiks are intuit! into knots and iilaced on the table of 
the hiindlin)' jiross, so as to make a bundle of 6, 7,1 or 10 
lb. weight, the latter heino tht! most common weight. The 
number of banks in a 10 lb. Iiundle clearly will depend upon 
the counts of the spun yarn. For instance, a 10 lb, bundle 
of 40's would contain 400 hanks, and one of .'lO’s would con¬ 
tain 000 banks. A press is usually arranged so that the 
bundle can be tied up with four strings, and often special 
pajiei’ and tie-up string are used, the details of a make-up 
being varied to meet the retjuireinenls of customers. 

Q. Dctine exactly what is meant by the following parti¬ 
culars given with an order for bundle yarn, taking 
tbcni in the same order as given : 10 lb. not, dO's, 
31) lb. test, (Irandrelle, 20 bank lialshed 8, blue 
facing, backs, no type stamp, black proas twine, full 
length. Say how many heads of knots would show 
at the end of the bundle, 

A. It is the most usual jiractice to make bundles of 10 lb. 
weight, but sometimes 5 lb. bundles are made ; and while it 
is customary to make presses for 10 lb. bundles, it is also 
usual to supply lining blocks tor the yarn box for the purpose 
of reducing its size to suit 5 lb. bundles Occasionally 7.1 
lb. bundles arc made. 

In the case given there must be 10 lb. net weight of yarn 
apart from iiackings or banding. The yarn must be 40’s 
counts, and a lea or 80 threads must pull to a minimum 
of .36 lb. on the strength testing machine. (Trandrelle 
tieing-up thread for the hanks must be used, the thread being 
composed of two or three colours of yarn doubled together. 
20 hank lialshed 8 means that 20 hanks are halshed to¬ 
gether by a ligure of 8 knot, so that 10 hanks will be in 
each loop of the figure 8. 

Blue facing means that a piece of blue paper must be 
placed at that end of thf'yaru box nearest the maker-up, 
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and where the hard ends of the knots are, heiiif; held in 
position hy Iwinj' jKi8H(!d iiiidei' the hackiin' paper and tied. 

“ Backs ’’ consist of von'y stilT paper or a kind of card¬ 
board b(dn^ placed on the top and l)ottt>ni of tin; bundle and 
tied up with the stj-inp. 

No type stamp means that tlu; counts or identilication 
marks should not be stamped on the bundle. Black press 
twine means that the (our strinjfs used to lie up the bundle 
while in the press, and before the wrappers are put on, 
should be black in colour. 

Full length means that every lea shoidd contain 120 yards 
and every hank contain H40 yards. 

Each knot contains 10 x 2 - 20 hanks, and there must 
be 10 lb. X 40’s counts = 4tKI hanks in the bundle; so that 
we shall have 400 -f 20 ■ 20 heads of knots showing at the 
face of the bundle,. 

It will be noticed that by having a 10 lb. bundle we need 
only to add a cyplier to the counts to Imd the number of 
hanks in the bundle. Thus with iO’s yarn there would be 
10 X 10 = 100 hanks in the 10 lb. bunille; with OO’s counts 
there would be 00 x 10 - COO hanks; with 20’s counts 
there would be 20 x 10 = 200 hanks ; and so on. 

Q. Briefly describe tbe operation of bundling and the 
machine useil. 

A. A bundling pri’ss consists of the yarn-box, the movable 
table on which the yarn is laid inside tbe yarn box, and tlio 
requisite moehaiiism for giving tbe proper motion to the table. 
The use of the macliine is to press a suitable quantity of 
yarn into a eompaet bundle, 10 lb. being the most usual 
weight taken. 

The yarn-box is fonnel by a series of strong bars project¬ 
ing upwards on each of two opposite sides of tlie machine. 
Between each pair of bars space is left for a lieing-np string, 
there being usually four strings piermissible. Backing paper 
and sometimes stiff “ backs ” are placed on the strings and 
the knots of yarn placed on the paper; sometimes, however, 
no paper is used until the hundlo is removed. 

It is possible to turn the machine by hand, as there is 
always a fly-wheel conveniently placed for the purpose. 
Modern presses are usually fitted for power driving, and, 
the belt being put upon the fast pulley, in (lolehy’s press the 
double purchase of very strong gearing is thereby rotated. 
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SiiHSBguRNT Treatmknt of the Spun Yarn. 

Q. 1898, Wliat iiro the principal dilfereiioos between lace 
iiiul sewiii}' threads? How is eacli prepared, and 
what differences exist in the appearance of each 
when in use? 

A. There is only one way of producing the strongest and 
best cotton yarns, and that is iiy spinning single yarns care¬ 
fully up to more or less lino yarns, and then doubling single 
threads together so as to produce a coaiser thread of the 
requisite dimensions. Lace and sewing threads are alike in 
that in each case the linisliod ai'ticle nmst be of superior 
quality. They differ in tliat lace cotton, when ready for use, 
is generally niiicb liner than even the liest sewing cottons, 
and beauty and a))pearaiice are perliaps more essential in the 
lace cotton, while strength is tlie essential requisite in sewing 
cotton. In both cases the yarn from the spinning machine 
may be passed tlirough the doubling winding machine and the 
doubling twisting machine. Wliilo tlie spun varn for the 
lace trade must invariably go through sovcr.il operations at 
the spinning mill, the cotton for threail is very frequently 
sold in the cop to the thread makers, who themselves subject 
the yarn to all the operations deemed requisite for preparing 
the thread for the market. Tor the hotter kinds of sewing 
thread the spun yarn maj be subjected to the following 
operations: (1) Doubling winding, (9) ring doubling and 
twisting, (d) re-winding, (4) finisher ring doubling frame, 

(5) glazing or polishing and winding upon suitable bobbins, 

(6) spooling or balling according to the market. 

About go’s single yarn is very largely used in the pro¬ 
duction of sowing cotton, while from lOO’s up to 200’s are 
probably more common for thif lace trade. 

Poi- the lace trade the single yarn may bo put through the 
doubling winding frame; then through the doubling frame, 
where the ends are twisted together, and the doubled threads 
wound upon bobbins. Sometimes the winding frame is dis¬ 
pensed with, and some lace yarn is doubled on the flyer 
throstle frame. 

After doubling the threads may be cleared, gassed and 
picked. In some cases it may be passed through the prepar¬ 
ing machine and sorted, and finally reeled and bundled ready 
for sending to the lace manufacturer. 
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Tho tinisliod lace threads will ho very much liner than the 
finished sowing threads, and of a more gokleii colour, and it 
would bo dillicult indood to got mixed m them. 

Q. 1H')7. limnuerali; Ihe jiroeesscs micessai’y for the pro¬ 
duction of glace, sowing threads, Ijegiiming with tho 
single yarn. 

A. Tho word “glaci'’’ being taken as Ihe ei|nivalent of tho 
word “ glazed," it may he said that for sewing thread it is very 
probable that tho .single yarn wonld he spim on the mulo, 
although there are exceptions in favoui' of Ihe ring. 

The oops would jmiliahly he next taken to tho doubling 
winding frame, which is a machino of somewhat recent 
adoption, in which IVoin two to six lliroiels can he doiihlod 
together and wnnnd on hohhms or “clieeses" without twist 
being jmt in. Occasionally, even now, tins machino la not 
used, and formerly it ..'as iismdly uiniUcd, and the oops or 
hohhins taken direct fr<mi the s|)inning machine to tho 
doubling or Iwisimg iimchine, with both dimhling and twist¬ 
ing procoeding simultaneously. 

Tho ado))tion of the douhlmg winding machine, however, 
enables ‘ single," and “ coik-sciewed ” yarn to ho inueh more, 
easily prevented by I ho means of a specially provided “dos 
toctor wire ” stop motion, uhieh can he r xidily a)iplied to such 
a machine, while it is dillicult to salislaciorily apply it to a 
twisting inaehiue. The Ihreiids having heeii donhled at this 
machine are at tho same time foniK'd into hohlsns or cheeses, 
which are then taken to the twisting machine, lliis latter 
usually having its spindles riwolvnig the enntrary way to 
those in which tho spindles of the spinning inacluno revolved. 
T’or sewing thread the cotton is often rallied by piassiug 
again tlirongh tlm wnuling and twisting niiichiiies. After¬ 
wards the thread may be sniijecled to a polishing and 
glazing process, there lining one or two principal methods in 
vogue. Then it may he wound into snitiilile shape, and 
finally spooled or lialied lor the niaihet as required. It may 
be added that one metliod of polislung consists of forming a 
kind of warp or chain out ol HliO holilnns, 'J'lie chain is first 
bleached or dyed, and then jiassed through a special size 
mixture, after which the yarn is snhjected to the action o£ 
rapidly revolving lirushes before being spooled. 
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riiEI’AIilNO. 

Till! pi'opai'iii',' iniKiliiiio is a strongly huilt macliiiio, in which 
luirihs Ilf yarn arc inisseil lliroiicli laif;(‘, licavily weighted 
calender nillcrs of cuinprcsscd J)a2) T or other material. 



Fii,. 


Tliis jrrocess iin))arts a \-ej-y liiHli polislr to tlie yarn, whicli 
is often heiglilencd by tlio ajuilication of some kind of iiolish- 
iug substance. Tliis 2 )roeo.ss also flattens the thread, and 
mako.s it more suitable foi’ winding npiou the ama.ll vvooden 
spools often used in the shuttles of sewing machines. A 










liEELING. 


i;n 

good idea of this iiiuchino will he ohUiiied froju Tig. .‘12, 
which shows a ])oi‘tioii of yam passing hetwei'i) the calender 
rollers. 

Q. 1891). What difterciices exist in erololK't, stnving 
threads and douhio warps? In proparing them 
for the market, or ns(g what |)rocc*ssos, if any, does 
eacjh nu<lergo after they are twisl(Hl? Give your 
ansNser in lull. 

A. After twist has l)een liiially put in at lli'' rmg doubling 
inacliiiu', crotchet yarn is snl)j(‘cted to a som(W\h:it dilh'Kmt 
proc('ss of lileacliing and coli)uring tli.in sewing thread. Jl 
is also ]nad(! ii}» more JVi‘<(nenlly iiit(» )>:ills, whilst sewing 
thread is wound oi] l)ohl)ins more olhsi than otherwise. It 
is in th(; nu;tho<l of making up for the maiket lliat one of 
the chief dilfereiices helweeii the two (^onic's in, llte hallmg 
inachino used for ilie crotchet tineud heing veiv dirfevcMit 
fj’om Llie s}K)oling jiia,chine used foi (Ik! sewing ihuxid. 
Sjxioling is much more largeJy ])racti-,e(l tlia.n hailing, and is 
often done on a very ingcmioiis jiMcliine invented liy Mr. 
William Wield. The machines referri'd toaje Inlly desenhed 
in oilier answiM's. 

Q. J9()0. How many times, m yom opinion, should yarn 
he twist(‘d to produce .six-loi.’ iin<.iil? In wfiat 
direction should the twist he mirodneed at eacli 
stag(\ and why? What aie tlie nueiher of turns 
]>or inch to ho given to the thiea«l al each slagi*, 
selecting any counts yon like'^ 

A. It is hauid to give hy far tlic best thread—wlietlicr wo 
consider the strengtli, softness or iippearaiua; ol ihe thread 
- to giv(‘ it a doulilc twist. Tliat is to sav, iii-.tea<l of dtaih- 
ling all the six threads together at one ojioiation, we first 
double the single threads togi'tlier in two’s and ilin'e s, and 
afteiwvards combine these so as to produce tin: reipiisitc six¬ 
fold. 

'Pake the case of six-fold sewing thread. It is good ]irac- 
lice to put tlic standard turns of tw'ist into the single Ihi'ead 
— ia., square root of counts x S'OOO, using Mg\])tian cotton, 
and taking, say, 8()’s twast. We may then double the 80’s 
single yarn into two-folds, putting in from twenty to twenty- 
four turns of twist per inch, the same way as single twist, 
the multiplier being about Then we may doulile and 
twist three of these tw'o-folds together, putting the twist this 
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time tlio opjmile, way to the former twistinf's, and putting 
in again from twenty to twenty-four turns per inch. This 
doubling together of three two-lold lli reads is often termed 
cabling. Tlie yarn is tlKU'oforc twisted tliroo times over. 


(■iASSlNO. 


Q. i.lDli. (dive a general description of the ))racess of 
gassing. Say for what classes of jams it is used, 
and why. 

A. The great featiiie of the ojieration of gassing lies in the 
fact that each thread is drawn rapidly through a gas jet 
several times-say about seven usually. The Imrners used 
vary ill eoiistnietion, hut are mostly of a Buiiseu Ivpc, so 
arranged that lli(‘re is a small aiiioimt of ilaiiie and a pro¬ 
portionately iiicreasoil aiiiouiit of lieat. l''or this jiiirjioso a 
certain amount of air is allowed to pass into the Iniriior along 
with the gas. The huriii'i' may he arranged transversely so 
as to gas each thread to a small degree six or seven times, or 
it may he arranged to gas each thread once oidy, hut for a 
longer |ieriod than with I he other nielhod. The brass howls 
round which the threads pass are made to revolve very 
easily, and are jnilled round by tlie friction of the threads 
passing round them. Thu Ihreads are jiiilled from a specially 
constructed creel, round guide rods, and after gassing are 
wound usually into small chci'ses hv frictioiiiil contact with 
rovolving drums. There is a swivel arrangement by which 
tlie gas jet can lie, mo\ed out of the jiath of the. tliread during 
the piecing of liroken tlireads, etc. After gassing tire threads 
appear to bo much hrowner than jirevionsly, and gassing is 
performed in order to make tlic thread to imitate silk, and 
when it is going to ho used for lace purposes. During the 
passage of the thread througli tlie fiame all the loose, oozy 
iihre is liiirnt from it, and this makes the yarn liner, and has 
to bo allowed for in tlie counts of uiigassed yarn. For 
instance, it lOO’s gassed yarn wore required, we might have, 
say, 94’s ungassed yarn. A steady flame and a uniform speed 
of the luacliino are necessary in orde.r to give a uniform 
amount of gassing. 

Handkerchiefs, neckties, ribbons, underwear, stockings, 
etc., made partially or altogether from good cotton yarns, 




dirty as the result of the hiiniinf; of tlie yarn, and care should 
he exercised to ensure suliicient oleanini,'. 

Iteferrinf! to I’is- dS («), the yam intended to lie gassed is 
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shown as hoiii" ilrawii from tlio rin^ foiTiie tiohhiii at A', Init 
may ho lakoii IVom wimliiif,' fi'anio bohhins disp()s(!(l as at A. 
Tlie uiioiissc'd yiii'ii parses ujiwards and over the ouhh^ and tc'ii- 
sion wires at Ct, and thi'ii extends downwards and passes in a 
crossed fasliion several tunes I’oniid the brass bowls, ]) and 
J)'. A bowl is shown soparatcdy at X. The bowls rc«t 
looscdy on ])i]is cai-i ied by the adjustable brackets, C and C', 
which latli'i- are siijiported by the stands, 15 and 15'. The, f^as 
issues h-oiii the burner at hi, in such a mannc]' as to meet 
the yarn at the crossiui,'of the threads. After gassino the 
thnaul passes downwards over the guide rod at P, and upon 
the cheest! at (J, The latter is rotated at somothing like a 
uniform siirfaee speed by r(‘sting on the revolving dnnii, K. 
The widght, \V, is suspended fi'om a chain, S, which passes 
over the guide howl, T, and is then attaelu'd to the criullo 
lever, M, whieh carries the eheese or hohhin, Q, of gassed 
yai'ii. In this way the frictional contact of (j with J{ is 
maintained. 

Poi' |iieciiig-n)) and othei jnirposes the al tendanl [mils at 
the handle, of the lever, |j, fulcrnmeil at ,1. This has the 
effect of pulling the bobliin holder, M, foi'wards, and the 
h<d)hm, Q, away from contact with the revolving drum. N 
is the fuleiimi of Iho hohhm level', M. .^t the same time the. 
burner, M, is swivelled on one side on its fulcrum at 1’, so 
that the gas is no longer acting on the varn. After jnecing- 
nji the dropping of the lever, 1j, almost simultaneously per¬ 
mits the gas to come under the varn, and the cheese, Q, to 
come, in contact with the drum. It. The gas enters at 1. 
In the liurner shown air may enter at O. 

A geiierid view of the gassing frame as made by Dobson 
A Jiai'low is given in Pig. .‘52 (d). 

The g.issed vain is wound on to wooden tubes, dispensing 
with the expensive cost of bobbins with beads. The bolibins 
made on tins |)rineiple can be reeled oil endvvajs instead of 
having to be reeled from a revolving spindle, conseijuently 
bobbin-reeling is disjiensed with or convairled into the process 
of cop-reeling, which means that the speed of the reels can 
lie probably doubled, and a considerable saving in the cost 
of reeling. 

It is contended fnrtbor than this that one reclcr could mind 
two reels when reeling from the bobbins referred to—even 
at the increased speed of the, reel—with as little labour as 
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would 1x5 mjuiied to mind onn loul ^\ll(‘n rt'clin^^ from' 
bobbins with lic-ids on tin* Oidijiary piinciplo, tiuis causing 
a still gr(‘ater saviiij^. 

l]})\vai‘ds ol si\ iniK's as iiiucli yafn c.in l)a jnil. on lh(‘. 



\l}). - 1 iimrovol {i;o>smn j-’rainc, wiiii |)ul<'i't' >|Uirk IjuvfTso 
motion. 

woodaji ipubcs used on (his fVanti’ as on iho liohhins with 
heads used on some ohlei kinds of fiaiiK's. Tliis, of course, 
means less pieuintt and doirnio, less waste and a,l(<‘nlion. l{‘W(‘.r 
knots and inereasc'd prrxhK l ion, xmUi onl\ oiie-si\lh tlie 
ereeliii'f in tlie riads. 







cirArTEii V. 

WAI{1’IN(!, TESTING, GOMMEKGE AND USES OF 
YAIINS. 

Q. till' process (tf \\;u']Hiic. 

A, II must 111 ! clciuly uiulerstooil tint w.irpiiig follows 
winding on such fnuni's ns the \ei lirni sj)inilli! windingfrairics 
shown in h'lgs. 21, 25 iind 25. 

There luo three prineip.il methods of jireparing weaver's 
waips, I'i:., hy tlu' wnrpiiig mill, the sectional warping 
machine, and tin: beam warping miichine. 

Such spinning mills as are accustomed to .sell Mini in the 
shape of warps ap)i(iar often to use, the warjiing mill, and 
the description he.rewill Ir'conlined to this machine, which is 
the oldest of the three, sj stems. 

The princi|)al parts of the machine are tlie creel, the hook, 
the mill and the reveising motion. 

The mill i.s really a gigantic reel nionnted on a vertical axis 
and reaching from 15 to 20 yards in ciicuniference. At 
the foot of the vertical sliaft of the mill iiiay ho fitted a bevel 
wheel driven liy anotlier liiwel on a, low cross shaft. This 
sliaft is operated from the headstoek or pulley shaft, and 
in this way the iiiill may eitlier lie rotated liy hand or by 
power, first in one direction and tlien the oilier, the gearing 
forming a reversing motion. 

The creel is a vertical curved [raniework arranged to hold 
thb bobbins in a horiKontal position. 

The lieck is lietwcon tho creel and tlio mill. It consists of 
a long box or frame containing a good iiunilier of polished 
steel eyolit pies, tliese being for each thread to pass through. 
Besides assisting to guide ttie threads properly uixin the mill 
the hock gvo.Ply assists in forming tlie lease. The heck is 
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in two parts, and liy pnlliiif! at tli6 propoi' liaiidlna the lliroads 
arc divideti into two sids, iuid either one set or the etlier can 
i)e thus placed in tlie lower or' hij;her p(>sition. 1’lu) lease 
thus lornied is presei-ved by jiroper ])ef^s and tieine-np. 

By the “lease” is meant the alt(n'nati‘ separation of the 
threads, in order to facilitate I he liiulina of the threads in the 
sucocediuf' processes. There may be uj>wai-da of oOO hohhins 
or more in the cieel at one time if nocessai v. 

The threads from the creel hohliins are passed thronoh the 
heclc-hox, and then leathered together in a loose rope, and 
attached, say, to Ihe top of the mill, 'J'he latter is revolved so 
as to wind the rojre of yarn round the null, and tlie yarn 
is wound on m a spiral form liy the deseont of the heck 
at a defiiiitidy rc.culated speed. 

When the jam has ncen wound snllieieiitly low down on 
the mill the latter is revintsed and a second layer (jf tlireads 
wound ovei' or iK lween (he first one. 

The process is repeated a sullicienl. mnuher of times to 
f,'ivc the reipiired iminher of threads for the waip. Su))po.so 
there are 100 hnhlnns in the creel, and l,(il)0 threads are 
required in tlie warp, tlieii TOO x T would mean l,(i00 threads 
in tlie wiup, olitaaned lij fiinr nworsals of the reel. The 
length wound on the mill durine one up or down motion will 
represent (he length of tlie warp, and may he, lor instance, 
liTO yards. This length will depend iqioii (he cireiiinfcrenee. 
of tlie mill and the iiiimlier of revohition.s durine the lift. 

When finished the, warp is wound off and formed into 
a farce iiall, and hullui“ is one of the most important diilies 
of the warper. 

The terms “ hecr " and " porter,” sometinies used in connec¬ 
tion with warpiuc, have heen proliahly derixed from the 
“ portera“o ” or “heaiiiie” of the y.irii formerly necessary 
in very old systems of warpiu“. the word “ beer ” in Eii“land 
being Bynonyiiimis witfi the word “ porter ” in Scotland. 

,Q. In a warping mill tor hall warjis, how is the warp 
or yarn guidod up and down the mill? 

A. Tlie yarn i.s guided jirincijially by the motion of the 
heok-ljox, which receives its traverse from the central shaft 
of the mill by moans of a suitable train of wheels and a I'ack 
and pinion .arrangement. 

The weight of the licek-hox on the prin(!i[)le of a hoist 
is countoiacted by a balance weight attached to it and 
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over fi puJloy. Niitui-ally the; ruvorsal of tlio iiiill 
compels tlic I'ovcrsal of tlio lieck. 

Halo WAUi-iNej. 

It is reanai'kahh' how liltle tho. pj’ocoss of hall warping 
on tlio hir^fc waipniif mill has alh'reil tin* last scvcaity 

yoars. I'Ik* accompanying is taken IVom J)r. (Ire, 

and Ills (Icseriptioii is repioilnci'd ri'rludiin. \h\ Uiv'says:— 
“ Tim hohhms are mountetl loosely on spindles on a franu;, 
so that tlu'y may revolve and f'ive ofT tlio yarn freely. The 



wai‘j>(;r sits ai A ami turns round th<; i(;el, l!, hy the whoid, 
( 1 , and rop(;, 1). The _\arn on th(‘ hohhins is semi at li. 
Tfu' sHd{‘, l'\ rises and falls hy the coiline and uncoiling of 
the cord, (1, on the shaft of the leel, 11. lly this simple 
contrivance tlu; hand of warp yarns is wound from top to 
hottom, spirally, round the I'eel. 1,1,1, reprosemt woodcai pins 
similar to tli()s(‘ used in pc^^ warpin^^ Most warping mills 
are of a piismatic foian, and hav(‘ t\v<;lve, ei^liteeii or inoi'e 
sid(;s. Tlie roid is usually ahout si\ fe(;t in diaraetor ^ and 

’ TIh' wurpiiiji mills In use now are nnieh larger than tliis and usually 
fitted up for power driving. 
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K(5Ven fwt and s(jrvcs io imufiin'c accinaicly, on iU 
eircuad'oi'ejKM*, tho h'li^lh of ilt(‘ wai'i). It may h(! tuiaicd 
cither way l>y a rope moved by llie trimdlc, (’, w]ii('h is 
actuiited by titc \\Jupoj’’s jiiind. 

“ At E is the iVaino to (soulaiu the bobijins, the threads from 
whitdi passllironeb the lieck placed at F. This tu)\v consists 
of a niiiidj(a’ td linely poIish<*(l and bard-i-(!in}H‘red sUsd ])ins, 
with a small bole :ii the np[»ei' j)art of each to i-i‘c(av(^ and 
guide one thread. 'I'lic modern lu'ck e<»n1:(ms two ])arts, 
(iither of which may Im* liilfjd l)y a small handle i)elo\\, ami 
tho eyes of (urch are aU<“rn.ii(‘ly plac'i’d. Tims wlaai om; is 
raised a vacaiiey is formed l)eiA\(‘i'ri tlu* tlire:ids, and wium 
the otlua* is raised the vaeane\ is ro\ers(*d. I'y Dus 1 }h‘ 
lease is formed at eaeh <‘n'l ol tli ■ war}), iind tins is pres(‘rve<l 
by appropriate pegs These lieiiig eanduily tied iij) give tho 
rule for the weavei to insert bis itids. Tie' uaijiing mill is 
turned (‘ach way smatessivc ly until a snlVicient immljer of 
tbi’Cads ai(' aecniiml.it(“d to form Du* bK'adtb wanted. The 
war|)er's princiiial eai-o is to tie imim'diateiv t'vciy tbnnid 
as it breaks, otbei'\\is(' delicifneits in tlu' chain W(ud<l exist, 
iiigbly (|{‘tiinjenlat to Die web, ci pio<lm-ti\(‘ of gieat in- 
coiivenienee to tin* \\ea\er. Tlie box wliu,; contains the 
li(‘cl\ slides on an upright rod ns shown in tlu' benre.” 

VHnVKTS \N’!) MmiCKlJISINO. 

Q. If you liad an exeeplioiiall) good order for r>()’s welt 
lot vel\(‘ts, what eoUon and bank roving woubi you 
sjiiu it from ? 

A. Then' are certain specially good grades of American 
Orleans cotton, such as IJembT’*. and I’eeler's or Mississippi 
iiottom land cottons. Tbes(( have Imig lieen in great favour 
for velvets on aceount of tlieir lustre* and sdkmess, a.nd it is 
very jirobable tb(*y wouhl be used tor the* oixlei' under notic(x 

IJrown Egyptian cotton is also in gri'at demaml lor such 
goods as velvets, as it dif'lers litlli^ in (juality, iniee and oU'ect 
produced from the Oi'k^ans cottons aliovo spee-ified, although 
there is a considerable differenc(‘ in the enlours of the two 
cottons. Ten-liank roving put up double would be* vm-y suit¬ 
able iu either easiv 

Q. 1900. A good deal of >a,rn is now being used for 
“ niertierising 8tat(' {<1] wliali kinds of c“ttcin are! 
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best, {!>) how tliey should be pi-opared and spun, (c) 
liow tlu^y should l)o twisted. Reasons foi' your 
answers must be Hiven. 

A. The pi’ocoss of “ nierepi'isiiif,'” is said to have been 
originally invented about IHll and patented about 1850 by 
.Tohn Mercer, a printer or eheniist, of Jilacliburn. .lolm 
Mei'cor's patent was for the [impose of subjectiiif’ ve}:!etablo 
fabrics and librons materials, such as tlax or hemp, to the 
action of caustic soda or cinistic potash, dilute sulphuric acid 
or chloride of zinc, of a strenelh and temperature siillicioiit 
to produce cintain new elfects. Foi- various reasons, such 
as imperfect a]i]ilicalion and development of the process, cost 
of tile process, slii'inloii;e of iiiaterials .sulijectial to the proeess 
and improvements in oilier diiectioiis, ‘‘mercerising” for 
very many years received little or no favour or adoption. 
Quite recently the siihject has lieeii talteu np again very 
strongly, and various [lateiits have been taken for improve¬ 
ments in ” meicerising,” and it would ajipear tliat it has now 
come to stay. 

In the jirocess of “ niereerisiiig ” cotton y arns have imparted 
to them a durable lustre wliicb iiiakos Ibeni look like silk. 

Rrobably the best cotton for “ iiierccrisiiig ” is brown 
Egyptian, ami the new process a|i|iears likely to increase the 
deiiiami for brown Egvjitian yarns. 

The yarns are best combed and soimwvhat soft twisted 
and made into Iwo-folds, as m Ibis case the yarn takes 
the ” mercerising” proeess most readily and [leifcctly. 

At tlie present time (.lime, I'.IOl) ‘‘mercerising” may cost 
about tld, [ler lb. ol (id’s two-fold. The [irioe per lb. of such 
y'arn, bleached, dyed and “mercerised,” from very good 
cotton, may roacli ils. bd. 

Yarn Tes'I'ino. 

Q. 1898. How would you test yam for strength and . 
elasticity':’ Wliat ]irccaution would you take to 
avoid error, and -what jiarticulars would you note'? 
What classes of yarn reipiire the greatest amount 
of strength or elasticity respectively ? 

A. The usual method of testing yarn for sti‘ength is to 
take a lea from each cop by nieans of the wrap reel, and to 
place this lea upon two hooks of a strength testing machine 
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specially coustructod f(iv the purpose. The machine ooiitaiiis 
an iiidioaloi' face and linger, which show the amoimt of 
pi'cssure exorcised n])on the yarn. The lea of yarn being 
placed on the two hooks, the lower hook is nio\'ed down¬ 
wards by means of a sniUihlo hainllu and worm ari-angeimsnt. 
This pills the yarn nruler tension, and e.xercisos a jiroportion- 
atu pull 111)011 the uiiper hook, wiiich pull is transleiTed to a 
spring and weight aiTaiigeinent, so that the weight is moved 
upwards at the same, time, causing the indicator finger to 
move round. The weiglit is prevented from falling haekwards 
liy a eatch and eoneentric rack for the eateli lo lit into. 
Suppose the iiidie.atoi- linger pointed to SO Ih., tlieii that 
would he the hieaking strength of the yarn. 

Tile same testing machine is often Tilled willi a sinail 
aiTangement hy wliieli an idea of tlii' elastieil> of llie yarn 
can he olitained. ('>onneeted to eaidi liook may he a 
pointer referring to certain marks made iiiioii the stem or 
tube of the testing inaclnne. 

Suppose ill testing one lea ol yarn for strength we also 
noted its amount ol elaslieity, and the lower hook moved 
downwards IS, inches w hile the np|iei' hook onlv moved 1 
inch dow nwards, tlien the elasticity would he the diU'ereiice 
between the two, or d 1 iniiuis 1 equals 2.', inehes of elasticity. 

In mail) eases practical iiieii depeml more upon simply 
testing the yarn manually than upon the niaehinn. A portion 
of thread is extended between tlie hands and delicately pulled 
until it breaks, by which tune a fair idea will lie conveyed to 
tlie mind of an expert as to Ihe eoinparatlve ainonnt of 
elasticity and strenglli ])iissossed by the varn. Single threail 
testing niachines are in use in a feweises. .\s regards the 
precantmiis for avoidnig error, pei'ha|)s the best is to clieck 
the results hy making several tests and taking an average of 
them. In some cases tlie testing maehine is revolved hy 
power from a steady, slowly revolving shaft, and this practice 
undoubtedly tonds to give more accurate l■oslllls. In any 
ease too inueli care cannot he exercised in making the tests 
properly in all respects. 

As regards strength alone, it might he said that sewing 
thread most certainly requires strength, while warp yarn 
requires elasticity, and, for the matter of that, strength, 
though not as mueli of the latter property as sewing thread. 

Fig. 34 is an illustration of this type of appliance, while 
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l)laokl)oaril» or inspoclioii cards are ottoa used, in which yam 
is wrapped on a black surface, so as to show up dirt, loaf, nup 
and unevenness. 

The most common tost of all is, of coui'se, that for counts. 

Q. In order to test the counts of cotton it is usual to 
divide the nunil«‘r 1.000 by the weight of ItiO yards 
in orains. What is the I’oason of this? flow has 
the numiKir 1,000 hoen arrived at for this imrpose? 

A. Fie. 3,5 is an illustration of a type of yarn wrap reel in 
common use. ft has to he romemhc'red that iji cotton 
spinning 810 yards — 1 hank, and the numlwii' of hanks con- 
taineil in 1 Ih., or 7,000 trains, e()uais the counts, ft we 
divide 7,000 fjrains hy the t;rains in a hank the ((iiotiout 
will he the eoimls, therefore, if we take ! of 7,000 eriiins 
and I of a hank, it elves just the same lesult. That is to 
say, taking; 1,000 erains for the dividend, and a lea of 120 
yards as the divisor, will give exaetly the same (piolieiit as 
with 7,000 as the dividend and a hank of SlO yards as the 
divisor. 

This may he illustrated by coimts J's. Sup)iose a hardi to 
woifih 1 Ih., 01 ’ 7,000 f,'rains, then ! of the hank, which is a 
lea of a 120 yards, would weieli ! of 7.000 grains, that is to 
say, 1,000 grains. 

7,000 1,000 

7.000 " 1,000 ■ 

A i'eiieral rule which can he us(!d lor lindiiie the c lUnls, alike 
for the la[i from the blowiiie-room or the stiver lap machine, 
the sliver from the card, coiidrer or drawframe, the roving 
from any of the hohbm and ily frames, or the yarn from the 
mule or ring frame, is as follows- 

Take lor a diviileiul the constant 8'i), multijily the number 
of yards of cotton wrapped, and for a divisor the weight of 
the cotton induced to grains. Foi' the case specilied in this 
question this would give-- 

8';i X 120 _ 1,000 

weight of L 20 yards, weight of 120 yards. 

The constant 8';i is simply obtained by cancelling 7,000 
by 840. 

F’ig. 35 illustrates the kind of wrap reel used tor testing the 
counts of the spun yam. 
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Knowles' Yarn IUlanok. 

This is sliowii in Kij;. lih {n), and is au excoadingly sensitive 
and accnnite iniudiinn fur testing the counts of yarn, and has 
found a good deal of acce|)tan(!j at the h inds of spinners, 
douhlors and inanufacturiirs. Tt does away with dwts. and 
grains and priiiUal yarn taldes. 



Fif; nj (e).—Knowles’ Yarn Baliincc. 

The counts are indicated on the engraved har, the apparatus 
being constructed to suit any special I'angi! of counts required, 
either cotton, worsted, linen or other yarns, and for one or 
more leas. 

There is a lever for lifting the scale |)ans from the box. 
Behind the beam there is a bar engraved and silvered with 
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block or i-eol is one yard in circuraferenoe, so that six revolu¬ 
tions of the handle would give six yards, supposing such a 
length was reipiired. In practice the person making the test 
knows exactly what should be the weight for his certain counts. 
It various weights are used, it may be convenient to have 
a table of weights and counts, and such a table is easy to 
make. 

In the (tase of roving testing the same apparatus is used, and 
possibly sixty yards taki^n, i.i’., sixty revolutions of the handle. 

The hell may ring at every litteen or thirty yards or so, as 
may be rci|uired. 

Q. I'JOi. Is it possible to asemtain the twist in single 
yarns by any machine? If not, how would you 
most accuraticly aiscci'tain it ? What ellocl has 
twist upon th(! elasticity of yarn? In yarn in- 
temlisl foi' the pile tlireads of velveteens is strength 
oi’ elasticity mor(! important? 

A. Then! is a simple machine in extensive and successful 
use for testing the twist of double threads, and the same 
machine has been often tried for testing the twist of single 
yarns. The experience of the authoi' is not in favour of this 
app.iratus for testing the twist of single yarns, and ho is not 
aw'aro of any other apjiaratus that is I’cally satisfactory and 
fit for ])ractical mill use in this connection. The machine 
rcferi'ed to consists of two p.drs of bi-ass niiipers or jaws, 
between which any length of yarn from 1 inch to inches can 
bo extended. One of the jaws is fixed while the other is 
rotated to take out tlm twist, and the difficulty with single 
yarns is to toll when the twist is taken out, on account of the 
yarn going soft and sliic.k. It is contended by some that by 
using the microscope or a good maguifyiug glass, and taking 
only a short length of yarn, a sufficiently accurate idea of the 
twist |)er inch of single yarns can be got by this apparatus. 
In the spinning mill itself tlie twist is ascertained from the 
wheels on the siiiiining machines, or else by an indicator placed 
on a spindle. An approximate, idea of the twist in yarns is 
often obtained by pulling a short length off a cop, letting it 
hang down, and noting the amount and quioknoss of the 
twisting or curling up of the yarn. Up to a certain point 
twist may be said to impart elasticity. For instance, roving 
is so softly twisted that it will at once draw out and not have 
the ability to letnru or shrink up again. By the insertion 
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of suflioiont twist into this soft iiiolaatio stuff it is mado to 
possess tho )iropc!i’ty of elasticity. 

On the other hand, yarn usually has sulliciciit twist In oivo 
it some elasticity, and in most cases of onlinary yarn if addi¬ 
tional twist is inserted it Avill prolnlily deliact fiom the 
elasticity while adding to tlu! strength. The elastieily of a 
yarn is exiiressisl hy the increase inleneth it undergoes when 
strained to hroahiiif' point. As few spinniiiu stiideiils know 
much alioiit veheteon cloth, a few words me "ivendesciiptive 
thereof. When dyed and linished this idolh has ii soft and 
lustrous appearance, and in addition is cii.|)ahh.' of witlisland- 
ine a f;ood deal of weiu' and tear. Its excellent |)ropeities 
are mainly due to the metlioil of coiisliuelion mid the i|iia]ity 
of material put into it. lii order to prodiiee its speeial elTect 
eertaiii iloats of weft are cut on the upper side ol ihe cloth, 
the cut threads then rise mid close up lof^etlier. Oldham 
district is noted for this kind of work. I'or ”ooil te.lvcleens 
Ihe warp is very often made from Kejptian e.otloii of f^ood 
(jiiality very well siiuii. As it is a weft pile it is scareely 
neeessary that for tlio pile yarn a f'reat deal of streneth 
should he rerjuired, wlrile the leel of pile may he aided hy 
tho elasticity of the yarn, so that it wi-.ild he iiiforied lliat 
elasticity is tlic more imporlanl in tins e.i.se, iill.liouf,'h 
weavers themselves differ un the pioinl, and ni\ neilhor of 
the two is more important than llie otlicr. The real essentials 
of this pile yarn are that it should lie solt, silky and 
spun ti’oni really good American cotton, or pussihly Kgvptian. 


ThR OoMMElUUi AND Usi'.S OR YmiNS. 

Q. What are yarn agents, and what are the duties they 
ought to jiroperly perform for sjiiiinersV State, the 
terms on wtiioh yarns arc usually sold to (he home 
trade and to the sliipping or export trade. 

A. (1) .tficnts. — Yarn agents are jiersons who make it their 
business to sell the yarn iiroduoed hy spinning mills. They 
may arrange for transactions he.tweeii spinners and weavers 
or the sellers and buyers of yarn. 

In some cases agents act specifically for certain linns. In 
many cases agents act for various spinning lirnis, and tho 
same spinning firm may sell yarn through dilleront agents. 
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soinu such (iiitise as bad rollei's (ir iiTcfiulai’ roviuja;s. A 
very larne miiuhcr of c.ii’cumstiiuicos may cause snarls, and 
wo only indicate hero (ho nieiJmd ot procoilnro in iindinf' 
out the cause in any special case, the best thinj,' possible 
iKiiiif,', of course, for a j;ood jiraetioal overlooker lo ovainino 
the mules themsehes. 

As iveards thick places, their character would very soon 
enable a practical man to somewhat localise the jmssihlo 
causes. Taking' lirst “ thick ’’ roving', this, ol course, is 
mainly caused by llio carelessness of the bobbin ami lly- 
( frame tenters, as are liad jiiecines of tlio rovings, wtiicii can 
ha easily localised by llieir sliort, liard, twisted and tliick 
cliaracter, lliis lK'iii,e, inileeil, so slronHly marked that llioy 
almost invarialily lireak tlie tlireads down. 

If tile thick ]ilaces wei'e sliort, raw ]iortioiis wo sliould 
immediately look for the cause in dirty rollers ami clearers 
and liack-roviny eniiles, or noting tliom to he pi'esent in tbo 
boliliins the matter would lie releftated to tlie carder, wlio 
would jirohafily liiid it due to dirty ilyers on the lly frames, or 
to dirty and pom' e.lcarers on Ifio di'awine frames. 

A^jain, if the tliiek jilaces wei'o accompanied closely liy tiiin 
places, wo should soon lie examining tiro I'ollers of the spinning 
machine as regards tlio roller Hearing, wliile, if tlio thick 
places rvei'e ]ii'esont ;.t more intermittent stages, it would bo 
well to liud out wliether sliort and long cottons wore being 
mixed togetlier. Had jiiecingsat tlio s])iuning machine could 
easily 1)0 recognised. 'I'liick jilaces are often caused by ovor- 
runniiig of tlie mule creel-hohhins. 

Q. lbS17. What classes and counts of yarn are used for 
making laeo, hosiery, sewing tliread and print 
clotlisV State the properties wliich make them 
respectiioly siiitahlo. 

A. Colton yarn for llui manufacture of lace is largely 
cleared and gassed, The eleai'iiig a])paratus is simply a 
I winding frame, winch lias for its cliief pui’pose the passing of 
the thread tlirougli small adjustable apertures which will not 
allow any leaf, dirt, etc., to go forward. In gassing the 
thread is drawn rajiidly through a gas jot, which burns off all 
the loose iihre, a burner of tlie Bunsen type being preferably 
used. The process also browns the yam. The comits spun 
for lace purposes are largely medium fine from Egyptian 
cotton, this being mostly sent Nottingham way. 
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llosii’i-y yarn is of a vdry ililToroiit slainp tu laco yam. It 
is usually .soft twistud, tlic common muHipIn for twist per 
ineli lioinf,' sipiaro root of counts x 2'75. For tlio lowoi' 
counts, say from aliont I's to alrnit ilO's or so, a mixing 
containingalimit iour-liftlis of 'riumnclly cotton, assisted by a 
little Amorican to strengthen it, is often used. For the liner 
counts, say up to about dli’s, a much larger projiortion of 
.\mRrican or ]>ia/.ilian cotton may bi^ used. A good deal 
of tills yarn is used n|) in Nottingham, Leiceslor, Bolton and 
in Yorkslnre. 

Sewing threads reijuire llie best \arns made, Mgyptian and 
Sea Islands cotton being largely used for the |un'pose. Sow¬ 
ing thread must imariably bo of gieat strength, and this can 
only bn obtained by sjiinnlng line yams from g.iod colton 
and afterwai'ils doubling two or more of the single threads 
together. For instance, foi' 12's sewing lliread we might liiue 
say 50's to four-fold, etc. 

i’l'int cloths absoib mnrli moi-e of the .\nierie..in cotton 
than any othei- sort. Taking chielK anything fiom 20's to 
Oil's, the yarn is used U|i m the weaving mill for the 
manufacture ol cloth, willioul anyllimg being done to It 
after spinning e.xceplmg damping and .id.ipting satisfactory 
means of transit. It is used in tlin grev without cither 
dyeing, bleaching, iloublmg. gassing, reeling or any such 
process, and afterwards the cloth is snlnnitted to whatever 
jiroces.ses are nocessary to give tlio reipiiied pattern and 
iinisli. 

Q. 18!)'.). Wliy is yarn conditioned'? How niucli added 
moisture is ]iermissiveV Say how you would ascer¬ 
tain the amount., and whether welt or twist requires 
more. State what yon know about thn various 
methods of conditioning. Say wliich you prefer, 
and give full reasons for your answer. 

A. It is prohahlo that conditioning of yarn originated, and 
depends primarily for its existence, in the fact that after 
damping the yarn is often found to wind and weave much 
better than when warm from the spindles or the spinning 
machine. At the present time many combined spinning and 
weaving oonceriiB, although using their own yam, regularly 
use the damping cellar or other conditioning ap]iaratus for 
no other reason than to get the yarn to work better in the 
weaving department. It has become the very general practice 
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to damp the yarn in spiiiiiini' millM ])ropci’, in order to add to 
the wmoht of tlio yarn, as eoinjiarcKl to wlion il comes warm 
from the spindles. It is often the ease that !) per cent, is 
added in this manner, and so loiif’ a.s lii>l.h s|)inner and weaver, 
or buyer and sdler, are well a,wan; of llie eenditioninn (lie, 
procedure is ipiilo legitimate. In such cases it is considered 
in the price, and tlie buyer f;els tlie benefit of havini; yarn 
that is made more workable. 

Varinns nielbods of ascertaininf,' tlie aiiionnt of moisture 
in yarn ar(“ more or less in vogue. One method is to place 
a given weight of yarn in a very hot room for a cei tain tune, 
and to compare tlie \>eiglit heforo and alter such e\|)iisnre. 
.1 uietliod recently come into pi'ominence is to use a s|ieeial 
o\en, in wliicli a, few cops aie placed for pel haps ninety 
minutes and lieated to eiieniical dryness. I'Aperinicmts lia\e 
denionstratod that vain should iosi' a certain percentage 
under sncIi conditions, and m tliis way tlie ii'siills of any 
pa,rticulai’ test may lie compared loa. stanilaid. lleeenlli the 
use of such ovens h\ nianiifacturers has led lo consideralilu 
friction lietween them and the spinners wlio have served 
them. There are iiianv niamifaclnreis wlio lake pains to 
dam]) their weft, hut do not think il at all neeisssaiy lo damp 
their waip yarn. One nielluid of conililioiiing has heeu 
to exjjose tlie yam in open ski)is in a cellar whose floor is 
kept covered liy water. Konu'tinies tlie cellar is fitted with 
humidifying afijiaratus. In more Innried eases tlie dogging 
can is used, or tlie co]is arc lilac's! hetween damp elotlis. It 
is a matter of opinion and speeial praeliee as lo wliicli is the 
host system of eoiiditioning, (See also |)age loti.) 

Q. liSyy. Cloth is l•e(]m'l'ed to tuive a good cover or to he 
hare, to he lightly or lieavily sized. What kind and 
counts of yarn would yon use in each ease, selecting 
any cloth you like to illnstrale? If you want heavy 
sizing, would you use I'iiig yarn oi- not, and why? 

A. It is ))rclty generally considei-ed that niiile yam will 
give a better cover to cloth tlian I’iug yarn, and esjiecially 
with ivgard to the weft. In some cases it is found that 
a bettor cover is juil on tlio cloth by using weft yarn twisted 
to the left or “ weft ’’ way, while tlio war)) is twisted to the 
right or twist way. To get a good cover on tlie cloth it is 
lulvisable not to ovortwist the weft. It is also considered 
that a loose, oozy nude yarn is the best possible for taking 
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up a ;^i‘cat |)(ivct*ni,a'^(^ of size, iillliouLili itiaiiy pnoplc all 
llioy want out of a vinL;-spi.m yju'ii. Foi' a c'‘L‘taui kind of 
pL'iiitor,^ it is fouud that al).)iit .‘iO’s w.ii-p and dS's weft give 
oxoellotit results with li.t^hl sizin;^^ iimi(‘ yurn and weft yaiaiH 
twisted contrary wav t;) warp y.uii. It is possiijlt^ lo vary 
th(^ cover the cloth h\ adjiisInicuLs at Ihc loom. 

Q. 1900. If ill oxaniiirn;' yarn )ou discovci' soft ])lacoJi 
at iiitci’vals, lo wliat would \ou atliihiih' and lu>w 
renu'd) tlu'in ? An ampir answc.r is U‘ipiir(Ml. 

A. Tlio iiii\iM^ loei'tlaa'oj loiii; and ^lioii iihies of cotton 
is a cans ‘ oi soft places in llie \arn. nr iIh? pn'sema', of a 
lar;;c ipiantiiy of slmi’t hbivs wilt c.iiist' ii. 11 tlu^ Ira,verso 
or ^uide tins or bai’s, oj the lop and holioni draw iit” rollers 
al any of tin* iiiachiius or (lie ciraieis, are allowed to ;iet too 
dirly, (d'teii pieet'S of (he 11 \ will pass inwiih th • rovings, 
and cause thick, solt piacis in the* \,un. “W'aflin*;” of the 
tins and cu'cls olPni (Miises the saiiu* deh cL. Nej^loct to 
clean Ihe ll\ersoii the ll\ haaiies, or careless sw'CH'pinc and 
cleaning of sm-h ])ails, often tans('s tliicik, soft places in tins 
yarn. Had condition of ihc drawing lollois. or iiu'llcctual 
wei^hlin;; or neglect of oiIidl; and eleannii;, or wron^ s(dtin^ 
of the rollers, mther at tlu' final proci--' ol spiimiiyi; or at the 
previous inachhu'S. ai(‘ all causes ol softi placi-s in ilui yarn. 
OMTiainniiiL’ of the <'ro(‘l l)ol)lnns is so*ian lines a. fruitful cause 
llanl'twisted aial lone j)ieeui<;s ol tlu- hohltin when creeling 
will cause tlu‘ evil. "Thick” and " single” aiC! special 
dtd'ects, wliich differ from (lie foici'oiuu in showiu^f up in 
larger ])ortions. Whini iiiakiii,!; clian.i’c.s in tlie draft wheels 
and alter "sawiiies,’’ it is olum dilhcult to kt‘i-p out defective 
jilaees in llie yarn. In the case of many of the forcj^oiii'^ 
evils ii is at times e\<;(‘edmel\ difficult for (W'eii j^ood ])racLical 
inoa to locate the exact cans'' of the defeel. 

Q. 189(>. Wlial IS tlu' ])Uiposr. of (Mnulitionin^ yarn? 
(live briefly ])aiticiikirs of any system witli which 
you art' accpiamiod, an<l say how loii^f the yam 
lakes to condition. What p.Tceidaet' of nioislure is 
the eiva,tej,t whicli oiielit to he atided? 

A. The object of conditionin'^ yarn is in the first instance 
to aild to it a ceitain amount of moisture, in ordt'r to iiujiart 
additional tlasiieity to the yarn a,iid to prevent it from break- 
iiii? as often. It also lias the ellVct of making the yarn more 
solid so as to tend to take out snai ls and curling. Some- 
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tiHies llie wcavors will aNsoliitcly pour wator upon tlioir cops 
out of Ihoir breakfast cans in order to obtain tlio above good 
effects. The worst of this and sijnilar nuitbods practised by 
weavers is that soinetimos the yarn discolours the cloth. 
Occasionally wearers will put a damp cloth on their warp 
when it has hcon over-sized in ordei- to soften it. A moi'(! 
important object of conditioning yai'ii from a spinner’s point 
of vierr' is to make it weigh heavier. With this object in view 
conditioning is carried out to such a degree, tliat some 
managers regard the damping cellar as being one of the most 
important departments ol tiie mill. /V ly[iical damping collar 
should he shielded ahsoliitidy from tlm sun’s rays, and it is 
all the better for damping piii'iioses if dayhglit is almost ex¬ 
cluded, altliough the basements of modern mills do not 
altogether possess (hose i]uiilitications. The floor should he 
of concrete or othe.r suhsjance so as to hi' imjiervious to w'ater. 
Layers of bricks are ])laced all along the Hour, sulliciently 
apart to allow the skips of cops to i-est liririly on the bricks. 
The skips slioiild he very open, so as to give full opportunity 
for the moisture getting to tlie cn)is. Tins for holding tlie 
cops are uiisuitali.'e for conditioning piiiposes. The floor is 
Bovered with v\al,er to the e.xtent of alioiit two inches or so, 
but not sufficiently deep to touch the liottoins of the skips, as 
the cops would thus get imieh discoloured. Water pipes and 
tups are placed at intervals in the room, and the floor should 
l)C of a slight incline, so as to allow the water to drain off. 
The person in charge of the cellar should he careful to have 
l proper system and arrangement of putting the skips ol cops 
into the cellar and taking them out again in proper rotation, 
JO as to allow them all to have the same amount of condition- 
ng as far as jiraeticalile. A week might be taken as a fair 
iverage time for oops to lie under the conditioning process, 
sometimes the author has known cops to he forgotten in the 
jellar until they had gone quite mildewed and rotten. Four 
)r five per cent might be regarded as a fair average per- 
jentago of moisture to impart by the conditioning process. 
The cops should lie weighed upon entering and also upon 
caving the cellar. Sometimes water is poured upon the cops 
rom a degging can, hut this is always a dangerous process 
)n account of the chance of discolouring the yarn. To give 
lome idea what the spinner benefits hy conditioning yarn, 
VO will take a case of 60,000 spindle mill, with a production 
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of 1 lb. per spindle per week, and an average dampin}» of 5 
ner cent., and the yarn to sell at (id. pei lb.. ■ 

^ 100 : 60,000:: 5: 0,000. 

3,000 lb. of water are sold as yarn at (id. per II). 

2)3000 
20)1500 
t75 ■ 


€7,5 por week of income from the coiulilioninj,' process. In 
some cases a f'l-eater amount of water than 6 per cent, has 
boon added to tlie yarn, so that this deparlme.nt may be we I 
resarded as beiii" one of the most imporlant in the inill. 

(See also answer, paee 1,01.) , t , c 

It may be added that tlie ovens sometimes used for testing 
the moislnre of yarns, are much similar to the one. shown, 
Fie. 1, page 10, oi this volume, as used for testing the moisture 


of raw cotton. 



('ll VTTIIK \ l. 

T’KODUCTION AND COSTS, liODDKK COVKliJNd. 

Q. A mill |)r()iluc<!^ ll.AOd lb. ut .'ill's, •'j.OIIO lb. nf 3(l's, 
5,000 lb. (if .Ill's, S.OII 1 lb. of ,‘)1I s. -J.IIOO lb. of OO’s. 
Whiil will bi' llio couiils'.' 

A. 'i'lionilo is to liijil ill! Ibi' biuiksanil ii,ll the |ioiiiiils pro- 
ilucoil. Tbi'ii li.'uiks (liviiloil In jMiiiiiOs al«ti\s nni. ooimts. 


Ml. 

( 

'ollllN. 

Haiiki 

8,.VI() 

X 

lid's ^ 

70,(1(10 

:i,(l(i(i 

X 

.‘ill's - 

1(1,8,0(111 

.0,(111(1 

X 

'Id's 

lidd,(l( Id 

,8,(11 III 

X 

Oil’s 

10(1,Odd 

I,(1(1(1 

X 

lid's 

lai.ood 

yO.OdO 



>)():!,Odd 


OO.'l.OOO 0- U0,.5l)0 -■ •! I :ivc'r:iL;('counts. 

Q. 1807. AVhat is tli(! b.isis ol the wtiecs paid for iiiiilo 

S]iiiiiiiiif; ill till' Oldliiiin or lioltoM districts? Say 

which district you sclccl, and i;nc an c\aiiiplfi of 
the molhod ol calciilalioii adojited. 

A. The list talioii in this answer is Oldham. 

IVobably one of the worst jioiiits about (lio s]iiiniors' lists 
in sonic districts is that they ]ieriiiit very ereat and most 

unfair variations in the uayes paid to dill'crent minders 

workiiie uuclei' the same list, in the same town, and in some 
cases oven at the saiiio lirm. 

T'he author, when biiusell' an ojier.ativo spinner, had 
personal e..\porieiice. of such unsatisfactory conditions, and 
has often come into personal contact willi extreme cases. 
In some instances minders have heen workin,!' on old, worn- 
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out, straiuod and In'oken down mulus, witli iufei’ior (sotloii, 
and it lias lieoii (juiU; inipraclic.alde tor a capable minder, 
with I'oally liai'd workiiip, to earn more tlian iilis. per week 
avora^e for himself 

At the sami' time ajid in the same town other mindcu’s 
have hccu oarniue for tliemselves .bOs, j)er week average, 
with no more anxiety or work, owing to luving good, well- 
conditioned muh'S and good cotton, while at the same, time 
receiving the, same amount o[ money for the same amount of 
yarn (.urned olf 

While xariatioiis in wages earned must alwavs exist to 
some (‘xlent, it is a grand thing about the (lidham list that 
they cannot reach \ery extreme limit,s, because an employer 
is bound to coiii|)ensatc a spiiinei for woikiiig on poor 
iiiaclnnery with inferior eolton, while, on the, other hand, the, 
oporalivo has to share extra wages earned by good cotton 
and inacliineia with the employer. 

The Oldliam list is a speed list, and it is speedind that for 
nmles of li:!-ineh stictcli, id any si/e and counts, vmining 
tliren draws in oti seconds, a certain jince per 1,001) hanks 
shall lie paid, and allowances are thim made lor any variahto 
conditions. It may he said that the basis ol the Oldham list 
consists ill arranging the rules and coirlitions so that the 
minders’ and piecers’ wages shall he within certain limits 
no matter what Icuid of macliiuery, cotton oi counts ho in 
vogue. 

This is true more jiarticularly as regards the minder of 
avera,ge. ahility. .\l tlie same time it must not lie lorgottcii 
tliat it is a piecework list, so tliat an idoieut or imskillul 
minder may come below llie avoragi*, while an industrious 
and skilful minder may earn more than the average. Also, 
the minder on long mules receives more than the one on 
shoit mnles. 

;\ hrief answer to the (puislion might ho as follows ; In 
proportion to the si/e of nude the total wages on tlie ticket 
sliould reach a certain pre-ari-aiiged amount, and according 
to the counts, s])inning iind si/o and speed of Iho mule the 
total hanks turned of! hy a mule should apiiroximate to a 
certain total. 

Thou a proportion is established as lollows: If the total 
wages tor sueli a total luimher of hanks he sucli an amount, 
wdiat would ho the price per 1,000'.’ 
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Example: It is estimated that a pair of mule.s are capable 
of producing 60,000 hanks of a certain yarn under fair 
average comlitious, and it has l)eon agreed on that the total 
wages of such mules for these hanks should he, say, £3 10s., 
what will he the price ])er 1,000 hanks? 

()0,000 : 1000 : : 840 : ? 

“ GO : I : : 840 ; 14d answer. 

It is stipulated that the 2 )iocei's shall ixiceive a certain per¬ 
centage of this amount. If a minder only lirodiieos, say, 
56,000 lianks, then he will receive 4x14 pciiice less wages 
than the above estimated average., while, if he can jiroduce 
more tlian 60,000 liiinks, he receives so much more wages. 

Q. 1901. State in detail tlie labour c.liarges for preparing 
and spiiming either 33’s, Go’s oi’ lOO’s twist. 

A. Taking a complete ring spinning and weaving estalilish- 
ment for the lower counts, a recent American writer gives 
the following table, from which an approximate idea of what 
the (juostiou roijiiires can he obtained :— 


Overseeing at . 

Per cent. 
15-87 

I’ieking 

1-45 

(larding . 

4-46 

Brawing . 

2-68 

Boviug and spinning 

i8-,52 

Eing cleaners . 

0-58 

Back boys 

1-65 

Doffers . 

2-45 

Spooling . 

3'86 

Warping . 

MH 

\Veb drawing . 

1-51 

Rlasliing . 

0-83 

Weaving . 

44-96 


100-00 


By comparing the foregoing hguves a good idea of the 
expense of any one department as compared with any other 
can readily he obtained. 

Q. 1899. Assume that yon are sjiinning 32’s yarn from a 
good sample of American cotton, costing 3Jd. per 
lb., what would be its ultimate cost in the ware¬ 
house, including allowances for waste, labour, esta- 
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blishineiit chiu'ifos iiiid insiii'ancii'’ You may seloct 
eithnr ring or niulo yai n, but state which. 

A. In a certain (sise which came under tlie [Tresout writer’s 
notice of similar counts s|>un, part being frame and part 
mule, the total cost per lli. of the \arn was 2'III pence. 
Proviiling thei'O.fove that the cotton cost did. per lb. delivered 
at the mill, the cost per lb, of yam to the master spinner 
in his warehouse would lie irdl ]ioncc. 

Kor some time now the cost, of pi'oduclimi has been rather 
more than it was when the foregoing parliciilai's were taken, 
owing to the prices of coal and the rates of wages having 
increased. .At the time of writing this answer, cotton is 
also much dearei’ tlian as aliove given. 

It may he taken that a good modern mill, spinning .'iS’s 
twist .American cotton, can jiroduce a pounil of yarn at 
aiiproximately 21d., with average circumstances, and witliout 
allowing for any [irnlit. 

There is com|iaratively little dilTerence in I’lngland hetwoen 
the cost of production of flic yarn, whether s)um on the 
mule or ring friimo. 

Q. 1K9H. What is the total labour cost (otlior than salaries) 
of lO’s weft per 1,000 hanks? 

A, Tlui total amount jiaid in wages would ])rolmlily ap- 
pro.ximate to soiuelliiiig like twenty-two ponce larr 1,000 
lianks, of which the spinner and his (liecers would reipiire 
something like I d'o pence. This would leave about H-o pence 
pel' i ,000 hanks for the wages in tlie caul and scutching 
rooms, and for overlooker's wages, the fly frames taking 
the major portion of this H'5 jieiice. .All this, of course, is' 
quite exclusive of what the yam costs m the way of coal, 
depi'eciatioii and various expenses, which, all combined, 
would not be a great way from approximating to the total 
cost of the labour. It must be remembered that the data 
given can only lie approximately correct, since quite a number 
of circumstances tend to give a variation in actual practice. 

Indicatob. 

One of the most jiopular forms of indicator as used on fly 
frames and ring frames for registering the lianks of cotton 
passed through the front roller to each spindle is shovpn in 
Fig. 36, and is made by Messrs. Orine, of Oldham. A is 
VOL. III. 11 
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a worm on the front roller, and gives motion to the worm 
wheel, U. 

The rotation of wheel l.t compels the forward movement 
of the dial numbers on the right hand. A complete revolu¬ 
tion of these figures from I to 0 or 10 is followed by a 
forward Jiiovement of one number on the next dial, etc. 
The dials show hanks and decimal ])arta exactly as they are 
put down on pajrer. Tims the middle lino, as shown, reads 
42'2 hanks. 



UoIiLKH {loVKKI.NO. 

Q. WJ7. Wliat are the chief defects which arise in leather- 
covered rollers during work? flow' are they pre¬ 
vented? What difference (if any) would you make 
in the leather or cloth used if yon wore drawing 
rovings for lOO's or 24's yarn respectively? 

A. It might be said that the chief defects are fluting, 
channelling, roughening, piecings giving way. 

As is well known, flutes are hollow places made length¬ 
ways in the leathers, while channels are hollow places made 
circumferentially. Poor- leather or inefficient covering will ' 
result in any of the above defects being develo|)ed. Neglect,. 
of cleaning and oiling on the operative's part, or itrferior oil, 
woirld do the sante. (lhannels are mostly caused by some- i 
thing beirtg wrong with the roving traverse or tin guides 
placed behind the rollers, although hard ptecittgs in the;, 
rovings, or the latter being hard twisted or rollers sot too 
close, might cause the same evil. The piecings might give 
way through the use of poor cemerrt or glue, or from want of 
a good press, or being put on too tight. The leather for 



PBOmiCTION AND COSTS. 


103 


rovings for lOO’s ought to he the liest cjmility of Persian 
leather, this being very commonly employed, being smooth, 
fhin and pliable, although firm. 

For rovings for ill’s we should liave ii cheaf)er qualitj of 
skin, which may not liave had the same amount of care oi' 
labour bestowed upon its preparation. Welsh brown skins 
are ooinmonly employed lor such numbers. Sbec]) skins are 
generally used, although at tinios, especially lor hard twisted 
yarn, othei' material has been tried. 

It IS well known that the leathei' should bo made to have 
a cushion effect by a specially manufactured iianiiol being 
first applied to the roller. 

Often tor fine eounts on the innle the tlaimel cushion is 
dispensed with. 
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Holler Tenter. 

The apparatus shown in l''ig. 37 is made liy Ifronsfield 
Bros, for the purpose of testing or ganging the liosses of 
rollers to aseertain whether tliey are covered truly or other¬ 
wise. It consists of two parallel surfaces, the upper one 
being suspended to rise and tall to any diameter of rollers. 
By the use of this tester any iiregularity in the covering of 
the rollers oan be readily detected. 

Q. How is the slubijiug, roving and yarn injured when 
the top rollers are liadly covered, or the coverings 
channelksl by wear, and when the fiutings of the 
liottom rollers are worn'? 

A, Uneven work is produced on any of the machines l)y 
channelled and fluted leather rollers because the channels 
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an<l fliitiss (Icirimpiitiilly alfect tlie circuinforeiice of this rollers ' 
and their hilin;; aiicl drawinf' power. On all the iiiachines the 
(Mitton tends to stick to the lluti'd Iniithers, thu.s excessively 
breaking the rovings and thread.s, and lending to roller laps. 
Particles of eotl.oii and dirt adhere to and accumulate on the 
rollBrs, and then |)aes forward with the cotton. 

When the fliiles of th(‘ iron rollers are hadly worn they 
cannot grip the leathers of the top rollers nor the cotton 
lihres with snffieient certainly and powi-r, and this leads to 
irregular drawing of the cotton, giving slack and tight rovings 
and thi-i'iids, with inferior s|iiiiniiig and yarn Soinetinies a 
steel rule laid on the rollers will show ineipialities, or reeoiirse 
inav lie had to the aiijiaratiis shown in Pig. .'i7. 

Q. Di'serilie the operation of covering the toil rollers of 
mules and frames. 

A. (I) The first thing is to get the flannel cushion for the 
leather (•eiiiente.d upon the liaii' iron. The operation of 
cutting up Ihe flannel into long “stri|is'’ and info •'sijtiares" 
is often perl'ornied liy hand, Init rnaehiiies are availahle hy 
which this cloth is cut up, pasted and measured ready for 
application to the roller. The llaiinels are put end to end, 
with a “jump” piecing, while lievolled edges are made for 
the leathers, and are overlaid in piecing. 

(2) By the, aid ef a suitahle knife iind a “ciitling up" 
lioard the leather skins are cut up into long strips and then 
into “ sijnaros ”. 

(d) The “s(]uares" are shaped into “eots,” and the 
cemented piocings rendered more secure hy the aid of a 
))ress. 

(4) A ajilicing machine is somelinies used heforo the 
previous process, and renders great aid in cutting the 
bevelled edges on the l(*alher “ sipiares”. 

Id) The leathers are drawn ii]ion the bosses of the rollei's 
hy the aid of a “ pulling-oii ” machine (shown in Phg. 38). 
Many of these macliines .stand vertically. 

(li) The next operation is “ending” the leathers, hy 
rapidly rotating the rollors in an “ending machine,” and 
burning o(T the portions of leather projecting over the ends 
of the iron bosses of thi- rollers. Idg. .38 (ir) shows one make 
of ending engine. 

(7) ft is now often the practice to place the leather- 
covered rollers into a calendering machine, in which the 
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M.MN J)KIVIN(i. 

];t(lHTIN'(i, AND Ktllh! 1'RUVKNTJON. 

Q. Briefly eoiiipiiro tli(! various inethoils of main driving 
for cotton juilU. 

A. Tliere are four methods of luaiu driving inoje oi- less in 
use for cotton mills, n:., by wlieci gearing, bolts, electricity 
and ropes. 

(a) Wheel gearing is tin; oldest inetho<l, and, untd recent 
years, by far the most extensively adopted. It is now very 
seldom applied. It is veiy iiois), veiy dirty and very 
subject to serious breakdowns and stoppages. 

In this system there is usually a largo spur segment wheel 
on the crank shaft, driving a smaller wheel on the second 
motion shaft. This shaft dri\es by bevel wheels the upright 
shaft, and from the latter the line shafts of the various rooms 
are driven by bevel wheels. There is no loss by slippage 
with this system. 

(/)) In hlngland main driving by belts has only been adopted 
in a few cotton mills, and most of these have discarded it again 
in favour of rojies. 

They are very liable to slipirage, and sometimes have given ' 
unsteady driving and sometimes the breakage of a single 
wide belt has involved I,he stoppage of a large mill for a 
few days. 

The cost of good belting appears also to be considerably 
more than that of the amount of good roping required to 
do the same work. 

(c) In Bnglaud the system of driving cotton mills by 
electricity does not appear as yet to have received any 
adoption to speak of. On the continent, however, it would 
appear that a fair number of mills have adojited this system, 
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and it is by some considered as likely to receive extended 
adoption in the futuie. 

Practically all the inachiinny at the Paris lixhihition was 
driven through the medium of electricity. 

The electricity is generated at a central station, and there 
are two methods ol distributing it to the machinery, Hz., by 
transmitting it to motors attached to the line shafts and then 
driving by the usual belts or ropes, or else by attaching the. 
motors directl\ to the machines themselves. At the Paris 
Exhibition Messrs, Platt and Messrs, Brooks & 1 ioxey adopted 
the former method, while the continenlal makers of cotton 
machinery appeared to |irefer the more direct method. So 
far as the author could .judge by carefully watching the 
machines both methods apjieared to he satisfactory, but 
the direct method affords the great advantage of dispensing 
with the clumsy, troiiblesorao and unsightly driving belts ail 
over the mill. At present the great cost of the electrical 
method appears to he a principtd olijecliou lo its use, although 
there are undoubted luhaiitages in it. 

(d) Rope driving at the present time is by far the most 
largely employed method of any for the main driving of 
cotton mills in England, 

It has been oominonly stated that a mile a minute wuis the 
oxtrome limit of effective speed for ropes, but Messrs. Kenyon, 
of Uukinfield, quote a case of 7,040 feet per miiinte at a 
Lancashire cotton mill working satisfactoril.v, special and 
extra attention lieiiig given to the constinctioii of the fly¬ 
wheel to prevent collajise. With rope dri\'iiig there is hardly 
any loss hy breakdowns, as a faulty rope can lie dispensed 
with for a time. 

It is considered that good rojies for main driving ought to 
last from twelve to flfteen jears under average conditions. 

Generally the trailing span of the rope should he at the 
top in order to bite more of the pulleys. 

The ropes should not exceed 1| inch diameter. 

CuiTed sides to the pulleys enooiirage rolling of the ropes, 
and the rolling action (liiiiinishes their durahility and driving 
power. 

Hope driving is far quieter than wheels. 
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to rope dri'vfn’ illustrate various features belonging 

» b'ouei-al view of the connection of the ropes 
from the large fly-wheel to the various rooms. 


ciujuvi.b Ioix (.I'iDi. ini.i.ns 



lig. 40 shows the trailing span or curve of a rope when 
the slack side is on the top or the bottom, the dotted lines 
showing the case with slack side at the bottom, and the full 
lines with slack on toj). 


/ 
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V /■ 


Fm. 42. 


I'lg. 41 shows the shape of the guide pulleys, and Fig, 42 
the grooves ot the driving and driven pulleys. 

Q. 1899. What i, the best way of driving (a) carding 
engines, (h) speed frames, {c. mules, (d) ring frames? 
lou may select any counts, stating the speed at 
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which you would run the driviuj^ pulleys on the 
various machines. What do you consider the Iwst 
speeds for the line shafts, and the best way of 
transinittinf' the povvoi’ from the enf;ine? 

A. The speeds of tine shafts for all processes uj) to the 
mule and ring frame may be, say, about 201) revolutions per 
minute or less. 'L'he high siieeds of spiiulle required tor the 
mule and ring frame should have a higher speed of line shaft, 
say about 350. 

It is good practice to drive a carding engine cylinder 
directly from the tine shaft by an open bolt, giving about 
IHO revolutions per minute to tlie cylinder. 

As regards the jinlley shafts of speed frames, it is the 
best practice to drive tliem directly from the line shaft hy 
a half-crossed belt. Soiuelimes gallows )nilley driving is 
used for these machines, and is more powerful than the 
half-crossed belt, but is liable to dirly the cotton and the 
frame, and is more trouhle to put on. The speed of the 
pulley shaft or driving shaft may be pul down at about 240 
to 260 for the slubber, 270 to 300 for the intermediate, and 
300 to 350 per minute for the roving frame. 

As regards the imiles, the general method is to have a 
counter shaft driven from the line shaft, and to drive the 
rim shaft by down belts from the counter shaft. The rim 
shaft speed may be put down at 600 to 5)00. Jn some cases 
of fine mules the counter shaft is not used, but the older 
system of direct driving from line shaft to rim shaft is in 
vogue. Mr Moorhouse, the inventor of duplex driving for 
mules, has recently invented a system of driving which is 
a sort of compromise between the old direct driving and 
counter shaft driving. A description is given on pages BO to 
86 of this volume. 

In the case of ring frames the tin roller may make about 
650 revolutions per minute. There are three systeniB more 
or less in vogue: (1) half-crossed belt, (2) direct driving by 
open belt, (3) gallows pulley driving. Because of the high 
spindle sjieed required, it is ))robably best to have gallows 
pulley driving. Main driving is discussed separately, in the 
previous answer. 
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Thore lire really only two principal nielhods of driving ring 
frames in luoinor less extensive use, n;., the half-crossed holt 
method and gallows pulley method. 

The lirst-named is the neater of the two, and does not give 
as much trouhlenhen a holt hreaks, and is not as likely to 
dirty the rovings and the various parts ol the frame. 

ft is the author's owu cxjierience, however, that the gallow'S 
pulley (hiving is on the whole the most satisfactory for ring 
spinning and ring douhling frames. The spindles run at a 
high rate of spfied, and llu'refore a large ring frame reipiires 
a considerahle amount of powei- to ilrive it. ,\l the same 
time the half-crossed hell does not hite fully on the fast and 



I'io 12 (n). 

loo.so pulleys of the frame, heing held off to some extent hy 
the necessarily largo top driving drums of the line shaft. Ko 
far as the experience and obsenaitions of the present wi’ih'r 
go, tlu'se objections often nisnll in the half-crossed belts 
giving serious trouble hy fiwjuont breakages and liy slipping 
if not ke])t very tight. (.)n the whole, therefore, lh(‘ author 
must give, it as his opinion that gallows pulley driving is 
tlie more satisfaetory method of the two, at any rate with 
anything like largo frames and high speeds. 

Direit driving, double driving, rope driving and rim pulley 
driving are all in use to a comparatively limited extent. 

It will be understood that with gallows pulley driving the 
lino shaft is some distance fi oni the end of the frame, and 
a much longer lielt is thus obtained. At the same time guide 
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piilloys have to ho used, and are so disposed as to give a good 
full grip of the holt i>n the. jiulloya. 

The till rollers are now usually made ui short lengths, 
coupled with strong shafts, and often made to run in Mohler 
self-adjusting and self-luhilcating hearings, with cast-iron 
working on cast-iron. 

.\n idea of the nielhods of driving a ring frame will he 
gathered from h'lg Id (e) 

1 and d. Direct driving hy half-tuisted .strap. 

3. Gallows jiulley driting. 

4. Direct driving hy open sirap. 

To determine hand of the franie, face the, gearing end, 
looking lengthwise of frame, and note if the pulleys are. to 
ho placed on right or left hand side. 


IjioieriNo. 

Q. liKM). What should he the principle on winch a spin 
mug mill should he lighted'’ Where is it necessary 
to have the light in the various stages, and what 
iirrangciiient wnuld you advise to give; the licst 
effect liv day and night respectively'’ 

A. It is necessary for llie liesL results to h.iir ample light 
in a spinning mill, and the mill should he so constructed as 
to give the inaxiiiiuiii amount of dayliglil, consistent witli 
a huildiiig of siitllcieiit strength. Good work often depends 
largely upon good lighting, whether by natural or artificial 
incaiiK. 

The size ol spinning nulls renders it dillieult to get projier 
ligliting hy natural means. If eoiivenionl a north light 
sh(>uld"he taken advantage of as far as pra,ctieahle. In new 
mills it has become a coiinnon practice to attach a shed to 
the ground tloor for tlie doiihle purpose of providing sufficient 
space to hold all the oard-rooin machiiiei'v on one floor and, 
at the. same time, of admitting snUicionl dayliglit to com¬ 
pensate for tlie obstruction caused hy tlie engine-house, 
hoiler-liouse and lilowitig-room, Tlie ceilings, etc., siiould be 
constructed so as not to interfere with the liglit or to throw 
shadows. In the case of mules and frames it is hotter to 
admit the light at tlie ends tlian behind the creels. 

As regards artificial lighting, gas is still pierhaps the most 
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extensively adopted, although eleotrie lighting has been 
adopted in many mills and offers considerable advantages. 

In the. case of mules and frames it is the jiractice to have 
the gas or electric lights running the length of the machines 
a convenient distance between a pair. There is a space of 
several yards—often too much space—between each light, 
and the lights are usually suspended at a convenient distance 
above the operatives' heads, but not too high to be easily 
reached. Amongst the cards and in the blowing-room it is 
often consideriid that a less amount of light is required, as 
the ordinary work is scarcoly so flue as in the spinning-room. 


Q. 1K9H. What arc the chief ad\antagea of humidifying 
the air in a spinning-room ? Is it advisable to do 
it in the card-room ? Give reasons for your answer 
in each case. 

A, It is well known that a warm, humid atmosphere is the 
best possible one for the jnirposes of spinning cotton yarn. 
As regards the warmth, this has long been easily enough 
attained by arrangements of steam pipes, and of late wrought- 
Iron pipes of small diameter, and healed with high pre.ssure 
'steam, have almost entirely displaced thc! c.asl-irou pijres of 
large diameter, heated with high pressure steam as formerly 
employed. .'Mthough there are differences of opinion as to 
the proiiet lemjxirature of a room there has been no diilicnity 
in getting the degree of heat required, and while some ai'c 
satislled at 7.5“ I’., some fine spinners will stop at nothing 
short of 100 F. 

The humidifying of a room has been a more difficult matter, 
and even now it is a very moot question among practical 
spinners as to how far artificial humidifying is a success. 
Ttie chief advantages in a spinning-room are th.it the cotton 
will work better, and having more elasticity will spin better 
and give better yam. This is especially prominent on dry, 
hTot days, or on days in which dry oast winds prevail or even 
frosty weatlier when combined with a proper amount of 
heating. In the card-room tliore is less need of humid atmos¬ 
phere, and furthermore there is great danger of rusting the 
card teeth of tlie carding engines or the needles of the 



HUMIDITY 


I?.") 

ooinliei’ when the latter ai’e. employed. The ])r(!Reiit tendency 
with humidityinn apparatus is to apply appparatus which can 
ventilate, heat and humidify simultaneously, or any indi¬ 
vidual function may l)e iJerforineJ. Soiuetinies, howewr, the 
want of humidity is felt more severely at tlie couihcr than 
anywhere else, 

A humid atinos|)here. ahsorhs an<l destroys tlie eU'ects of 
the electricity created by the friction of the belts a?id various 
workirif; parts of the machines, lillectncity makes t)ie tibres 
curl and become intractable by crealiny' nintual repulsion 
amongst tlieni. 


Ill MiDi’n. 

There can be no doidit ttiali the best condition of atmos¬ 
phere for cotton growing, cotton spinning and cotton weaving 
IS a warm, moist one, lliese two conditions appearing to be 
essential in order to get the best results out of the cotton 
fibre iu practically all stages ot its cultivation and manu¬ 
facture, As regards heat in cotton spinning from 70' to 90" 
P. may ho fixed as most nsnal, altliongh these limits are often 
exceeded. 

Pi'oin 48 to 58 per cent. ap])ea,i' to Ihe best condi¬ 
tions of relative humidity for a spinning null ft niusl he 
understocxl that relative hninidity is Ihe thing to ho ooii- 
siderod, and that it orpials the ratio of the ahsolnte humidity 
to the maximum humidity. 

Humidity, of course, implies moisture or dampness, and in'l 
many oases it is considered that the amount of nioistnre 
which appears best for the cotton fibre is injurious to the 
health of the operatives and to the bright metal jiarts of 
the machinery. 

The above given best relative hmnidities have lieen fixed 
after repeated experiments by oxjierts as being the best for 
spinning mills, and considering both cotton fibre, machinery 
and operatives. 

It must he understood tliat the greater the heat of a room 
the greater the amount of absolute humidity reijuii'cd iu order 
to reach the same aniount of relative humidity. Heat alone 
is not sufficient for good spinning, and ex|ierience has long 
since demonstrated that dry, hot summer days are liable to 
give very bad work at the various stages, owing to the parch- 
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ing offoct of tlio heat oa the fibre and the fibres becoinin; 
very liable to electrical influence. 
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lfl'Hlr)ll''IKliS. 

So fully hiivo tlie biiiiL'Iits urisiiif^ from a limriid atiiiogpliei'o 
bep.ri l•('Co»nis(‘ll (liiniif' recent years that various uiothods of 
moistetiiiie the atiii-nphero hy spocially conslructcMl apparatuK 
have come strongly to the IVont On most days of tlii! year, 
however, the atmosphere of the spinuing districts of hanoa- 
shiris is so naturally humid that only a limited number of 
these humidifiers have been installed in onr spinning mills. 

In some oases water is forced hy means of sjiecial jmmps 
at a strong )ii-essnre through small apertures, and the water 
impinging against a fixed surface is broken up into an iulinite 
uinnher of tine, particles so as to hnnndify the siiiToimding 
atmosphere. Siudi an arrangement is sliovvii herewith in 
Figs. and id. 

In otlioi' cases air is blown o\er or through water and the 
inoislened air is injected into the rooms. 

In still other cases water is placed in ojicii troughs and 
allowed to evaporate, this e.vaiioration in some instances being 
assisted by running steam pipes through the water. 

Well-known makers of sueli ajipai-atns are Messrs. Hall & 
Kay of Ashlon-on-Lyne, Messrs, llowartli of Farnworth and 
the Drosojihore (lompiuiyof M.inchcster. 

J‘'igs. f.'i and FI illustrate the ajiparatus as made hy the 
latter firm. These aiipliances are ai ranged at intervals m a 
room, say one to each jiair of mules. I'kg. l.'l shows the 
apparatus at work, while Fig. 11 shows an arrangoraeiit for 
cleaning it and washing it out at intervals. 

Thu HvouOMH'i'Hit. 

In the mills it is now' heenniing a snniewhat extensive 
jiraetice to adopt wlial is called a hygrometer, or liygrophant. 
By means of this instrument the amount of relative lunnidity 
present in a room can he readily ascertained - that is to say 
if it he a good standardised instrument, construeted on 
sound principles, and placed in a jiroper position. Some 
liygroinelers ha\e had the wet bulb and dry hull) too close 
together, and have not been placed in a siiilicieiitly central 
position. It may be explained that an instrument of this 
kind consists of two thermometers, one of which as usual 
registers the temperature of the room, while the other has 
its bulb more or loss covered with a thin piece of muslin 
VOL. 111. I‘i 
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cloth uttachod to a stniiid of material which is connected to 
a small well of watei'. The moisture absorbed by the strand 
causes the wot bulb to indicate a less amount of heat than 
the dry bulb, because the evaporation of tlie water from the 
muslin abstracts heat from the wet bulb and reduces its 
reading. There is supplied with the hygrometer a printed 
table, BO that by comparing the dilfenmce between the read¬ 
ings of the wet and dry bulbs with the table, the relative 
humidity can l)e ascertainol tjuickly. 

The principle of action of the instrument is this; When 
the suiToundiug atmosphein is very humid little moisture is 
absorbed from the muslin of the wet bulb, and therefore 
little heat is abstracted from the bulb, as the one follows the 
other. A dry atmosphere absorbs more moistui'e from the 
muslin, and reduces the temperature of the wet bulb more. 
It follows that the nearer the readings of the dry and wet 
bulbs are to Ijeing ocpial the more humid must he the 
atmosphere surrounding the hygrojihant. 

Fnin Pkevuntion and B.xtinction. 

Q. 1H9(). Name the chief forms of fii'e preventing appli¬ 
ances us(d in modern spinning mills. 

A. These may be summarised as follows: Water buckets, 
hand fire extinguishers, lire engines, stand pipes and 
sprinklers. 

One of the readiest and oldest fire extinguishing apjiliauces 
used in cotton mills consists of buckets kept filled with 
water. These are extremely serviceable in cases of small 
fires, and have been of the utmost utility in numberless 
instances. One of the worst defects of this system is that 
the buckets soon become empty, owing to the evaporation 
of the water and other causes. Periodical refilling of the 
buckets is therefore necessary, and this is often neglected. 
Times without number mill olllcials have got into little 
difliculties with the insurance people owing to empty buckets. 
Often spinners are so busy piecing up, doffing, etc., in these 
days of quick speeds, at the time for refilling that they are 
almost compelled either to miss refilling the buckets or stop 
the mules up for a short time. An American firm got over 
the difficulty by adopting the somewhat expensive method of 
hanging each bucket upon a hook fitted with a piece of 
spring steel in such a manner that when the weight of water 
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in the bucket i^'ot below ii certain amount a liell wan runf* in 
the manager’s oflioe. thus directing Ins attention to the nearly 
empty bucket. Even with tire most modern bjc extinguishing 
apparatus, in the opinion of tlie author', thi' old water' bircket 
ought to be maintained. 

There arc several devices by which a kind o( hand (ire- 
engine or firo-queen is used. ISemg lilled with witter a 
kind of bottle lilled with clieiiiicalK of a somewhat explosive 
ohai'acter is so placed inside the bucket that it can be readily 
broken when needed. The chemicals Iben act upon the 
water in such a manner as to force the latter sti'ongly out of 
the nonzle or pi)ie to a eonsiderable distance. In this way 
it can be directed to the exact spot where the lire may be 
with great accuracy. These (ire-queens, however, appeal' 
often to be. neglected, and therefore soon become worthless, 
and, on the whole,, their use seems to be i'lipidly diminishing. 

Eormerly it was a vei'y common plan to liave attaclied to a 
mill of any size a ponderous fire-engine. This was the pre¬ 
cursor of tire modern steam lire-engine. A good number of 
men operated the machine, and pumped water out of the 
reservoirs into the engine, and thence upon tire lire, h'ew of 
these engines are now maintained in good working order at 
cotton milts. In most mills, whothi'r new oi- old, upright 
water pipes are laid in the cornel's of the staircases from top 
to bottom. On each landing there is a nipple, to which can 
be screwed a hosepipe, the latter heiiig then carried to the 
scene of action in case of lire. The )iipes may he either' 
coupled to a steam Hi'e-pump or to an ellicient supiply of 
water', siicli as the town’s mains or the I'eserioii'. 

Sl'KINKLKllS. 

The most modern, and by far the most distinctive and 
efficient application for the extinguishing of fires, is found in 
the employment of sprinkler lieails. Tliere are several load¬ 
ing types of these, liut in all cases a good iiumher of pipes 
are arranged above the inachhiery and the operatives’ heads, 
and are kept lilled witli water from a large tank situated at a 
good height, or else from the town’s mains or other efficient 
supply. The sprinkler heads should be arranged about ten 
feet apart, so that the sprays or disclrarge from adjoining 
heads will easily touch each other. All specially dangerous 
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pliioes- -sxich as wheel hexes, rope races, etc,—should liave 
extra sprinkhir heads. Rules are now ffiveti hy the insurance 
companies with regard to ci'rtain projiorlions and dimensions 
to he maintaiue.d in putting np sprinkler installations. I'or 
instance, the base of the tank should not he less than lifteen 
feet above the highest S)irinkhn’ head, so that the water can 
he ejected with sullicient force out of the hiffhest sprinkler 
head—say, a pressure of not less than sisven pounds at this 
point, 'rallies arc also j^iven reoardiii}' the cajiacity of the 
tank for holding water, h'or instance, when the greatest 
nniuher of sjirinkler heads on any one door exceeds tiOO, the 
minimum cajiacity of the tank must be 7,>0I)(I gallons. A 
rather striking part of everj sprinkler iustallation is the 
application ol an alarm gong outside the hiiildiiig, and 
arrangeil so that if the pressure of water falls hy any means 
the goug is sounded. If, for instance, a lire were to occur in 
the night time, lyot only would the heat melt the fusihlo part 
of the contiguous sprinkler lii.-ads, and so allow the water to 
issue with considerahlc foicc upon the exact location of the 
fire, hut also the gong would give, the alarm to the surround¬ 
ing iieighhourhood. The (Irinnell, the Witter, the Titan and 
others are well-known types of sprinklors, chiefly diff'enug in 
the special construction of the sprinkler lusid itself. In all 
sprinkler arrangements there must he two sources of water 
supply, one of which is praclicady unliimted. Indicators are 
fixed fly which the pressure of water in tlie [lipes and the 
depth of water in the tank can be easily ganged. Hpiinklers 
are receiving very extended application throughout this 
country, and the insurance companies make a very consider¬ 
able reduction in the premium when sjirinklers are adopted. 
It has become a generally recognised standaril to fix the 
fusing point of the sprinklers at lA, although it may he, 
say, 100” K. before the sprinklers really go off. 

The foregoing answer is much more exhaustive than would 
he practicable at an e.xamiuation. 

The Grinnell sjirinkler head is shown in Figs. 45, 15 (a) and 
45 (5). Fig. 45 is a view of the sjiriiiklor closed ; Fig. 45 («) re¬ 
presents the sprinkler open for the discharge of water. A solid 
half-inch stream impinging upon the deflector spreads in a 
profuse shower in all directions. 

The peculiar and distinctive feature of this sprinkler is that 
the valve is seated on a flexible ilia|ihragni, and is hold in a 
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manner calculat(!(l to relieve the low-fusiui,' solder of much of 
the strain. 



tig. 45 (b) is a longitudinal section of a factoi'y showing 
arrangement of piping, valves and water supplie.s for the 
Grinnell automatic sprinkler. 
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A ^lain Supply from Town’s Main. 
A' Back Pressure Valve. 

B Main Supply from File Pump. 
B' Back proaauro Valve. 

0 Down Pipe from Tank. 

C Back pressure Valve. 

I> Tank. 

D'Tank Drain and Ovcrllow. 

E Tank Feed, 

E'Stop Cock (111 Tank FocmI. 

F Ball 'J'ap. 

(I Indicator Boaul. 

H Quadruple Acting Flu; I’ninp. 

K Stop Valve on Pnnip (kui- 
ne(.-tions. 


M Fool. \’alvo 
N StraiiKT 

1 ’ ITimp Suction I'lping 
It Alarm Valve. 

S Main lustnllation Stoji Valve. 
T Comliiiied Druin Valve and 
'I'est. t'oek. 

C Pressiiia* Canges. 

V Alarm (W.aig 
V' l*ipo to Coii’g. 

W Aritnuned Cne-lTool Doors. 

Y Simplex Chemical Extinefeur 
E S)>rinklei in Actum 



(illAITEU VII r. 

AlUlANGHMKNT OF MACHINURY ANII MTI/L 
1‘LANNINO. 

Q. 1H9K, Upon wliat pniici])l(« would ym proceed to 
l)la(!e tli(^ macliinory in a mill if yon (li'sired to work 
it economically, especially m n^specl (jf tlie. avoid¬ 
ance of handline ttie niale.i'iiil 

A. The best practico is to put all Ihe sculchinu and c:ird- 
rooni machinery on the {'roiniil llooi-amt the spinnine-vipoins 
above. This fi’B(|ni!ntlv niioossitates the Imildiiif'ol an exlra 
shod to the ci'ound flooi’, in order to accommodate a sulticiiiiit 
amouid- of card-room machineiy. To taki' as an example, a 
modern mill an'unt;ed t,os|in line numbers, llii! ground |)lan 
is somewhat as follows: — 

The Bcntchinf'-rooin and llui Ixdlcr-house are at oiu'. end of 
tile mill, heino, of course, well sepai-aU’d from each other, anil 
havirif' the enfiine-house and the I'ope race between them 
and the larfie cai'd-room and shed. From the senlchini’-room 
thei'o is easy access I'onnd the coniei' of the wall containinf,' 
the rope race into the caid-rooni. Over the. scntidnno-rooin 
is the cotton-room, whei-e the cotton is put down the food 
trunks of the openers. The laps fi'om the openers are passed 
througli the scutchei'S, which ai'e arianeed conveniently 
for handlinfi the cotton, and the laps from the scutchers are 
conveyed to the cards. The sliver lap machines and the 
comhei'S are arranged next to the (sards, and the drawframes 
conveniently to the combers. From the drawframes the 
cotton is passed on to the sluhbei's, which aie close by the 
intermediate frames, and the rovino frames following closely 
on and hoino quite adjacent. The bobbins from the roving 
frames are quickly conveyed on bogeys running upon slips to 
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a hoist, and taken up to the spiniiinf'-voouis, whole aeain 
th(!re are slips for tlu! hoffeys to run upon down to tli(( proper 
pair of nniles. 

In a mill not nsiii}' coiiil>ers tho cards inieht <'Xti‘nd all 
down one long side of the ground floor, and the roving frames 
down the opposite long side of the same floor, hotween the 
two may ho the drawfriimes, sinhhei’s and intermediates, set 
lengthways, or end In end with the roving traines 

Q. JHlih. How are the maohines used m a lilowing-room 
arranged to ohlaiu the most eeounmieal results in 
modern nnllsV (live sketch plan, (live hrielly 
yonr reasons for preferj'ing any s|ieeiiil ojiening 
machine for any partio'ilai kind of colion. 

A. Take a mill of about K(),()0() s|iiudles s[imning, sa\, avei- 
age 42's counts of Americ.an cotton. The usual plan is to 
have for these conditions two o])ener and lap mucimies coni- 
hined, four internlediiite and four linisliei scutchers. The 
openers are often ted hy misms of exhaust trunks Irom the, 
I'ooin above. Each opener is placed hehind iwo sc.iilchers, and 
may he placi'd more particularly hehind eilhcr the inside or 
outside one of each pair of scntchers, jiisl as may he deemed 
most convenient. The foui linisliei scutchers are )ilace(l 
immediately in froni of and in a line with the intermediale 
scutchers. These positions facilitate the transference of 
cotton from one machine to anolhe.r with a miniimnn expen¬ 
diture of labour, he.sides making the ariangemeiil to ajijiear 
symmetrical. It would he an easy thing to give a plan view- 
indicating the }iositions of the various machines as the ques¬ 
tion reipiires. 

The (irighton type of opener is the most pojmlar for 
medium counts ol yarn as made by one or other of the 
various machinists Most of the latter—whilst having some 
special form of heater of their own-—also make large numhers 
of the (Irighton. One of its chief merits is that it exercises 
a kind of discriminatory action upon the cotton, operating 
more upon heavy or tangled masses of cotlon than upon 
lighter and more open jiortioiis. This is largely due to the 
fact that tho cotton has to he lifted upwards hy the action of 
an air current induced hy a powerful fan. Messrs. Dobson 

Barlow make an opener which is specially designed for the 
better classes of cotton, as it is considered that the aet.ion of 
the Crighton is too rough for these cottons. The machine 
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under notice is designed to open the cotton in a very gentle 
manner. It. contains two pairs of feed rollers and one jiedal 
roller, which art; adjustable. The draft in these rollers can 
be regulated somewhat so as to assist in opening the cotton 



before reaching the beater. The machine contains two 
beaters—the first containing six blades, to which are riveted 
hardened conical steel teeth, and the second has three 
special steel blades, with case-hardened striking edges. 
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In anothor and later machine for good cottons made by the 
same firm there is only one large cylinder made either with 
lip or down stroke as may be re(|uired. The beater or cylinder 
is of the porcupine character, fitted with many knives. 

Fig. 4() shows the plan of a blowing-room fitted with one 
exhaust opener and four scutchers. The cotton enteis 
through the trunk, li, and passes through the opener, 1). 
This opener kee|)K the two breaker scutchers at A going. 
Bach breaker at A keeps a finisher going at C. Such an 
arrangement would serve for, say, a mill of 45,000 spindle 
spinning average about lo's single roving ,\merican cotton. 

Q. In what storey of the mill is the card-room now usually 
placed, and why? What are the best positions 
with relation to it for the blow-room and mixing- 
room, having regard to the reduction of labour and 
fire risk ? 

A. It is now the usual praclioe lio pliuie all the card-room 
machine.ry on the ground floor for two or three reasons:-- 

(1) Steady rniiniiig of the machinery with a minimum 
amount of vibration is secured. (2) The haii lling of the 
cotton ill its passage Iroiii one process to anoth'i- is much 
facilitated, (d) When all the card-room machinery is on one 
floor the su])ervision of the machines by the cardera, over¬ 
lookers and managers is rendered easier. 

This placing of all the card-room machinery on the ground 
floor constitutes one of the most imporliiiol mollifications 
that have been ma lo during recent years in the planning out 
and arrangement of cotton spinning mills. 

The blowing-room should he always separated from the 
card-room on aeeouut of the great danger of fire in the 
openers and scutchers, and also because of the dirtier and 
dustier nature of the opening processes and the heavy driv¬ 
ing required for the machinery. 

The blow-room should always be fitted witli iron doors 
which can be readily closed in case of five. 

Apart from these considerations it is advisable to have the 
blow-room as convenient to the card-room as possible, on 
account of the laps having to he carried from the scutchers to 
the cards. 

The two rooms are best when on the same floor, although 
tills advantage does not always exist. There should be a 
passage between the two rooms of, say, a niinhnuin length of 
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8 or 10 feel, fitted with an iron door at eacli end. In modern 
mills often the rope race is interposed hetwecm the blow-room 
and the, card-room. 
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iron doors for shutting in case of fire, and tho floor aliould’ 
1)8 in all casus fii'uproof. 

A rather safe plan is to have the cotton fed in the mixing- 
room to long exhaust trunks, tlii-ough whicli tlip, cotton is 
foi’cod by powerful fans forwai'd to the openers. 

I’ig. 40 (a) shows the plan of a card-ioom titled up by 
Messrs. ])ol>son & Barlow, while Fig. 40 {!') shows the 
fourth floor of the same null, this room and othei’s being 
tilled with mules. 

Q. 1899. You have to order the machinery for a mill to 
spin counts from 40’s to oO’s, say 49,000 lb. weight 
of twist and 10,000 Ih. weight'of weft on mules. 
The building is 100 feet wide, and you can allow 
for alleys five feet, and for gearing and ends of 
machines as follows: drawing frames (straight 
heaiiis tlirec heads), 7 ft. 0 in.; speed frames, 3 ft. 
each; mule, 5 ft. 3 in. Tlie cards arc made with 
cylinders 40 in. wide, 50 in. diameter. Say (a) at 
what speed would you run the various iimchines, 
beginning at the. card to get the production; (/)) 
how many cards you would use; (i;) how many 
drawing frames, giving gauge, iiiiuiber of heads and 
deliveries; [d] number, lift and gauge of spiiidhis in 
sluhbing, intermediate and roving frames respec¬ 
tively ; \<i) number of spindles in each mule, giving 
gauge. Wliat weiglil of hnished scutcher lap would 
you require to feed the card to get the total weight 
of finished yarn named ? 

A. Some speeds might he taken at practically the same as 
given ill answer to a previous question. Mach card may 
be assumed to produce 800 Ih. of sliver per week; each draw- 
frame delivery, 890 11).; sluhhing spindle, say, iifty hanks 
per week ; each intermediate spindle, Iifty hanks; each roving 
spindle, forty hanks. The dolTor of the card may be taken at 
about fourteen revolutions per minute. 


50,0(W 

800 


62i cards, 


with two or three added for loss in waste. 


50,000 


820 


say sixty finishing drawframo deliveries, with two or three 



AliRANliKMF.NT OF MACHINKUY. 


10] 


added for waste. There would l)o three heads or passages, 
giving a total of the above deliveries multiplied hy three. 
Gauge of spindles may be talom at slulrliing, 8 inches between 
centres of adjoining spindles in front row; intermediate, (1.1 
inches; roving, h inches; twist imdes, IjJ inch; and weft 
mules, IJ inch. Lifts jnay lx; taken at slubber, 10 inches; 
intermediate, 9 inches; and roving, 8 inches. The number of 
spindles in the bobbin anil fly frames would be got by dividing 
the hanks per spindle into the total hanks renuired to be 
produced by the frames, and tin- spindles jier frame would 
be divided out to suit the special conditions, and the same 
may be said of the innles. 

(3. 1900. Give a scheme of drafts to |)rcxluce (u) 2()’s 
hosiery yarn, (h) .'id’s weft, (r) lOO’s ooirdred Sea 
Islands. You must state what weight of lap you 
begin with at the card. 

A. Tor the 20’s hosiery the card slivei- might be taken, 
say, at T5 hank sliver, and the weight of lap fed to the card 
at about fourteen ounces per yard. At the drawframe wo 
might put six ends up together, and there would in all 
probability be a hital draft of about six. The slubber might 
have a draft of five and produce a j-hank stubbing, although 
many peojrle would only have a i slublimg for these coiuns 
even though it ho for hosiery. Assuming a draft of about 
five at the intermediate and two ends up, we should then 
have a draft of alxmt six at the rover with two ends up so as 
to produce a OJ-hank roving. .As hosiery yarn rcijuires to 
be usually soft spun we are favouring the spinning by giving 
a comparatively fine hank rove for 20’s, and using double 
roving at the spinning machine. We, therefore, get 20's with 
sometliing like seven of a draft. The above hanks and 
counts are finer than would be for single, roving. Tor 50’s 
weft (Tlgyptian cotton), taking double roving at the, mule, we 
may have a lap of 111, or 12 ounces per yard, a draft of about 
115 in the card, giving about a -2 hank sliver, six ends up at 
the drawframe; slubber, making one hank sluhbing with a 
draft of about 4'(i; on intermediate, a draft of six with counts 
of almost three; on rover, a nine-hank roving with a draft of 
about 6‘5; on mule, a draft of alxnit eleven. lOO’s combed 
Sea Islands : We might start with a lap of about 91 ounces 
per yard, and from the card produce about a -28 hank sliver 
with a draft of, say, 135 to 140; drawframe, 6, 7 or 8 ends 
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up, oplioiially, with draft in proportion ; at sliihbiT, a draft of 
'Mi, producing a one hank and having four passages of fly 
frairies; iuterniediale,-I'd draft with 2| hank; rover, about 
live draft and oj hank, line .laek draft ol six and hank of 
sixteen ; at ninlo. a draft of about Mori :i. The eoiuhei’ iniglit 
produce a sli\er the sanu! counts oj- a little coarser than card 
with total draft of about thirty and elToi'tive draft of ahout 
five. 

Q. 11)011. Sup|iose that yon had a free hand in the ei'e.;tion 
of a mill spniiiing a vvidis range of counts, say from 
2(l's to dO's, two-thirds of the production being from 
dli's to lid's, what kind of machines would yon 
select, and how would you arrange as to lifts of 
hohhms and other details'.' You e.aii assume any 
total outjjut you like. 

A. Since the hulk of our production has to he fi'oiu 2G’s 
to dd’s, with a smaller amount of yai u ranging down to counts 
20’s and up locountsoO's, it will he couvonient totakea basis 
of, say, dO's average counts kkir these counts the following 
particulars would he suitable, taking a mill of, say, 42,001) 
spindles, producing I lb. per spindle per week, of dO’s average 
counts. 

One liale lireaker, with tour pairs of rollei's and a. draft ot 
about thirty-lire, would pull the re(|LUsite amount ol cotton 
very nicely, aud should he coupled uji to properly disposed 
mixing lattices. 

We might allow two openers, fitted with hopiier feeds 
and large heaters, either of tlie (Irighton or the cylindrical 
tyjie, as cither would do very well lor this class of cotton. 
In many cases there would he three intermediate aud three 
liiiishcr scutchers for .‘\mencan cotton, hut some people 
would now dispense with the intermediate scutchers. The 
liuisher scutcher may make a lap of Idi ounces per yard. 

The cards would he of the revolving Hat type, and would 
work well with a draft of 100, producing, say, 7o0 lb. of 
sliver per week per card. The hank sliver might be, say, 
■HiO. It is not likely that the combing series of maolihies 
would be used. The drawframes might have a draft of six 
or less with six ends up, pro.lucing about HOO lb. per delivery. 
Three passages of fly frames. Tlie lifts might be slubber, 10 
inches; intermediate, 9 inches; rover, 7 inches. Whether the 
mill would be all rings, all mules, or a proportion of each, 
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would di!])ond upon cii'oinustancos, Imt any of the throe 
would h ' possible. Wo mii'ht liavn a ; sluhhintf, a II. inter- 
niodiate, uud a l-lnuik rin inff. Thc.sn hanks are for single 
roving at the siiinnin^ machine. 

Q. IKIK). Assume that yon were star! ing a mill fors))inning 
one ol the following coimls: :l(i's ring twist, tKi's twist 
and Id’s weft, (id's twist or .'^d's weft. JIow would 
you arrange the drafts of the various machines, 
heginning with the carding engine, and slating 
the weight of linished hij)'.’ 

A. We will select lor our answer lid’s twist a.nd Id's weft 
as being the e.xample. which will )iroiiahly he familiar to 
a greater minih.'r of our readers Ilian any of the othora. 
We will start with a hip whieh weighs I I oz. to the yard, 
and tlieii for lid's we might liaae the following di.ifts; Card, 
IdO; at eaeh head ol ilrawmg, d ; sluhhei, li-.S.S ; inlermediato, 
'rtiri, rot ing, (I'o ; iniile, H. 

A M oz, laj) -- OOHid hank lap, as shown below :— 


.S'liliHll 


If X ■IllT'.'i 

Then proof of iliafis - 

■Odilid X Idd xd x d) d X 


■dOlUd. 

I) ,s. - 'Jo X (i 0 X H 


d X d X li X J X J 

^ a.hout lid’s. 

For the. Id's weft we niighi maintain all the same dimen¬ 
sions, e.veuptmg that we liaie a 5 Id (haft at the intennodiate 
and a 4'd draft at the sliihhing frame. 

I’roof: — 

■Odilid X JOO X d X d X d X l-.d x .‘rid x d d x 8 
d X d X d X J X J 

= Id’s. 


A belter plan tor getting the Id’s wefi than the foregoing 
would lie to maintain the lirst-iiaiiied dimensions as given 
for the lid’s as tar as the ro\ing, and then |iut a liUlc extra 
draft on tlie roving frame, and serve the weft nmles with 
a little liner hank holibln than the twisl. In some cases it 
would he quite as iisefnl and more eooiioinical to niaiutain 
all the conditions gi\cn for lid’s np to the spiiming-rooni, and 
to get the 4d's weft by putting a little more draft than eight 
into the mules Iii any ease it must he distinctly understood 
that in actual practice none of the dimensions given are hard 
VOL. in. 13 
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and fast rules, as wo should seldom find two mills exactly 
alike in all particulars. Some men would put a loss draft 
in the slubber booausu of the stuff being so soft and thick. 
Fi'crpiently the draft is changed somewhat at some of the 
machines to make the stuff thicker or thinner according to 
the’wrapping. Often the drafts are changed in some of the 
machines in order to make them turn off a greater or less 
weight of cotton, as the case may be, and this has to lie 
counteracted by altering the draft elsewhere in order to keep 
the finished counts at the same thing. Often a different 
weight of lap would bo adopted than 11 oz. to the yard, and 
this would have to be counteracted in some of th(i machines 
by altering the draft. Some mills, for instance, would adopt 
a lap 19 oz., 01 ', say, 12-7.1 oz. to the yard lor the (ioimts under 
discussion, which would equal respei-tively 'OOK) hank lap 
and -0015 hank la)). This with a draft of 100 in the card 
would give i-espectively 'll) hank sliver and 'll liank sliver. 
In order to obtain the con-eet finished counts of yarn in eitlier 
of these cases, one or more of flie drafts in the subsequent 
machines would have to l)c iniwlo less than as given for the 
14 oz. lap. 

Q. 1901. What drafts would yon use to sjiin (<() 24’s ring 
frame twist from adl liink sliver of Indian cotton, 
omitting the inlermeiliatc frame ; (/)) -lO’s weft fi-om 
a -Ki-hank sliver, good middling .Amerioan ; (c) lOO's 
twist from a 'iO-hank sliver, from Hgy|)lian cotton, 
with and without a jack frame ? 

A. For 24'.s- Twirt .— 

24 

-j-j. >= TOO total draft without doniding. 

Allowing two ends up at the roving framo only, wo got 100 
X 2 = :!20 total draft. 

We may assume live draft at sluljbor atid seven draft at 
roving frame. 

Then— 

il.j0 _ (ti-iifl, at i-ifig fnime. 

Q X 7 

For 40’)> Weft .— 

40 

jg = 250 total draft without doubling. 
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Assumini; doubling at intermediato and roving frames and 
single at the mule, we get 250 x 2 x 2 = 1,000 total draft. 

Wo will assume drafts as l)elow:— 

At the slubbing frame . . . 1‘5 

At the intermediate frame . 5’5 

At the roving frame . . . O'o 

--= ()-2 draft at snide ; 

4'5 X 5'5 X ()-5 

or better results would be got from tlie following: — 

At the slulibing frame, ... 1 

At the iutoimediato frame 5 

At the roving frame ... 0 

1 X 5 X G - 120, 

1,0(X) |,J||]y_ 

and 120 

For the lOO’.i Twht irithoiil Jnck Frumr .— 

Assume at the slulibing frame . G 

Assume at the iiit'irmediate frame 7 

Assume at the roving frame . . H 

Then— 6 x 7 x ,S = ,S;iG. 

Assuming double roving at the intermediate, tlie rove and 
the mule, we get— 

100 X 2 X 2 X " 


19 


= 4,210 total ilraft. 


Then— 

1,210 _ ^2.5 mule. 

3:JG 

For lOO’s Tirhit iriih, the Jaoh Fnaiw. —The total draft 
will bo then 4,210 x 2 = 8,420. llet the drafts at the four 
fly frames be 4, 5, G and 7 respectively. 

Then— 

--= 10 (iralt at innle. 

4 X 5 X () X 7 

Q. 1901. Assume you have .35,000 ifng spindles producing 
14 07,. per week each of 40's yam. What number 
of preparing machines woulil you want, at wliat 
speed would you run the spindles, ami wliat pro¬ 
duction would you expect to get from each '! 

A. Before we can proceed to ascertain tlie number of 
machines required it will be necessary to lay down certain 
particulars as a working basis. Such particulars are given 
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irt tho tiiblc l)elo\v, ljul it must liu uiKbsrstood tliiit in different 
mills very different particulars ai'(i sciuielimcs worked upon. 


Taiu.h. 


'Macliiiio, 

Card 

Drawfrauio del 
Blublinr . 
Inleriuediale 
Koviuf' franie 
Kine frame 


ivorv 


ComiU. 

■Iff 

•Hi 

li 

o 


inn. 

SDO lb. 

H(l() ,. 

511 hanks per spl, 
.. „ 
■JO „ „ 

' ' roviiie 


Waste 
lier coiit. 


40’s from sill" 
ii.o.OOO X 11 
1(1 

d0,ff25 lb. of yarn produeed from the mill. 

'.•10,(125 X 100 ^ 
i)H 

1)1,2.50 11), of eol 1,011 Irom roviii" franie. 

From this point we will lake the waste inclusive to the. 
cards, although this is not a slriiillv eorreot muthoil .— 
111,250 X 100 r 
97^25 

32,11).'! 11). of slivei' from the card 
111.2.50 

^ tSil ro\ in" spindles. 

It will 1)0 near eu(m"li lor our jiiirposc to assume the same 
production from the intorniediates and slubbers .as from (,lie 
roving frames, and the same produelion from the drawings as 
from the cai^ds :— 

3l,.j.)0 _ spindles, 


4H 

31,2.50 

.50 

32,1113 

800 


slubber spindles, 
= 10 ear. Is, 


and the same number of liiiishiii" drawfiaine deliveries. Wo 
might say that tor this quantity of yarn we should requii^e-- 
1 b.ale,-breaker, 

1 opener, 

2 finisher scutchers, 

2 breaker scutchers. 
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As re^airds speeds of spindles we say— 

H,r)()0 for Uio frame, 
i,05() ,, ,, rovin-^'franio, 

7(H) „ intermediate fraijje, 

070 ,, slubber frame. 

Q. 1001. Describe and sketch tlie arran^ciment of spinning 
niacliiiKis in a mill )>roduein^^ from dO’s to dO’s 
^arn Lwo-tliirds twist {n) on nndes, {/>) on rin^^ 
frames, Ray (1) the iinmber of spindles and ^an^e 
of macdiines ; (J) if any diffej’omai in tlic arran^'O- 
inent of the line shults is neeessarv in the two 
eases; (dj li any Aa,nation would be mM'docl in tlie 
nuniiier and si^io of tiu* preparator\ machines. 

A. In th(i case of the spinnin^^-rooin tilhal up w'itJi mules 
Die latter miij[ht exteiKl aciMss a wid<‘ mill, and there is 
usually in such a. case om^ lino shaft extending over the 
mule ci‘(‘els, at ri^flit an^h''. thereto, fur the full hm^th of 
the room. Such a hue sliaft should be placed several yards 
away fi'oni the nearest nmki beadstoek, in onler to ^dve a 
suflieimitly lonn; top bolt. This is shown cleaily on Jja^e IHf). 

In tile ease of a room heinj' filled up witli liuj^ frames, 
there nn^ht hi* two lines of rin^ frani(*s in the widtli of the 
room, and in most cases there would lie a line shaft to each 
line of IVanie.s. In some cases Die line shafts are ])laced over 
the ends of the frames and lialf-crosKod belts ai’c used while 
in oilier cases the line shafts extend over the creids, and 
gallows ])ulley di ivino is adujited, 

TIk; giiui^^e of Sjiiiidle for the twist mules would be proiiaiiJy 
J; inch, and for weft 1^ inch. 

The space or yau;^t‘ for tlie rin.i^ frame spindh'S mij^lit Iki 
2;; incfi for twist and, say, 2j incfi lor weft. Tor these counts, 
do's to Id’s, \\v. might take each ring spmdio to eijual, say, 

1 \ niuhi spindles, and tJic number of i>ro))araU»ry machines 
would lia\(‘ to nic(H. tins diKeronce, 

Q IHOH. (jive iiriefly a sclieme of drafts and spe(‘ds for 
the productiiui of 20,000 lli. )K!r wa*ek of d2’s 
twist from middling Ork'ans cotton. State the 
weight of lap win would make, at tlu) linishor 
scutcher, the hank sliverat tlie eard, and the allow¬ 
ance you would make for waste lliroiigliout fioni 
Die (inishcr scutcher. 

A. For the cotton speitifK^d a lap of Id oz. per yard 



198 


COTTON SPINNING. 


might be employed, and probably about this weight is very 
common in actual practice. The hank sliver at the card and 
the di awing frames might be, say, '152 with a hank slabbing 
of •(12.5. 'I'lu! hank innirmediatu might be set at 1'.5, while the 
hank roving for th(!se numbei's is more often 4 for single 
roving at tlu^ mulo than any other counts. For double 
roving at the mule it would have to be rm(!r, as indeed it 
sonietim<« is for single roving 32's, while, a few firms have it 
a trifle coiirser. 

As nigards waste it might bo approximately allowed for at 
the rates of II, jier cent, at the finishei- scutcher, .I per cent, at 
the card, ; pesr cent, at the di'awframes, and \ per cent, at each 
of the fly fi'anies, and a little more at the spinning machines. 

As I'egards drafts foi’ 32's yarn made for single roving 4 
hank, as assumed, there would hi; 8 at the mnlo. At a roving 
frarno hal with a I'd back bobbin the draft would be 5‘3. At 
the intermediate frame hid fi'oni a •(>25 back bobbin the draft 
would bo 4'8. At the drawfrarnn it might bo taken that the 
draft would be appioxiniately (i, or ecpial to the number of 
doublings. At tlui slubbing fi'amo fed from a sliver of ’152 
the draft woidd Ik! about 4 05. At the card the draft would 
bo somewhere about fOO under the conditions stated. 

As regards speeds the cylinder of the card may be [wt at 
about ItiO revolutions per minute and the dolliir at 13. The 
speed of the spindliis of the slubbing frame might be about 
.500 per minute;, that of the intermediate frame 080 per minute, 
and the roving frame, say, 1,050 per minute. The spindles 
of the mulii or ring frame might be about 9,000 revolutions 
per minute. The sjieed of the front rollers of the various 
machines would, of course, ihipend upon their diameters, and 
the amount of twist being put into the cotton at any particular 
machine. Those spi'cds differ somewhat from those given on 
page 197, and it must bo understood that such variations exist 
in actual practice. 

Q. 1897. If you had charge of a mill containing 40,000 
mulo spindles spinning yarn, and half of 
them were substituted by ring spindles, what 
changes would you make in the preparation 
machinei'y, and why? 

A. It is very probable that the 20,000 ring spindles would 
turn off' approximately about one-fifth part more weight of yam 
than the 20,000 mule spindles lor which they wei'e substituted. 
This would increase the total production of the mill in 30’s 
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yarn something like as 8 is to 9, and would have to he met 
by a like increase in weight of rovings from the card-room. 
There are, of course, three principal ways in which this could 
he done. They are, lirst, liy increasing tlu! speed of the cai'd- 
rooni machinery and allowing the counts at the. various 
machines to roniain untouched; secondly, hy making the 
hank roving, hanks inhu’incdiato, hank sluhhing, cU-,, coarser, 
and making a corresponding increase in the. draft of the spin¬ 
ning machines, in order to get tlie IKi’s out hnall\ ; thirdly, 
hy ohtaitdiig a snllicieul amount of extra card-i'oom inachinery 
to meet the case. 

As to which of these three we should |ni( into practice, or 
whether we should meet the case witli a hlending of two of 
the tlu'oe methods, or even all three, would depend n])on 
local circiimslane.es and the opinions of tliose. m charge. 
As touching the first-named idterationK, if our card-room 
inachinery were already iinito up to speed, common sense 
would leach as at once that our remedy would not he found 
there, hut if, as might ho the case, it was iiioi-c or less imder- 
speoded, wc should naturally take advaiil,age of that circum¬ 
stance, and pul the spend up. It would ho an I'lisy matlei' to 
speed most of tiio card-room nuiehinery up hy putting less 
pulleys on the main shafts of the various luachiues, although 
we should hotter avoid slippage of belts hy making line, shaft 
jiulloys larger. 

As regards making hank roving, etc., coarser, this would 
he contrary to what would ho good practice in order to get 
good spinning and good yarn. On the ring frame for the 
same counts of yarn many (ii'actical men will liave a little 
liner hank roving than on the mule, liecaiise on tlie latter 
machine we have the principles of “drag’ or “gain '' to aid 
the “draft,” while llieso principles are practically absent in 
the ring frames. 

Tlie provision of more roving spindles, in tlie apiiroximato 
proportion of as H is to 9, would he in most cases undouhlcdly 
the best practice to follow, in order to meet ihe case in a 
properly balanced manner and to keep up the quality of the 
spinning and of the yarn produced. There would probably 
he room for extra frames by the, ring spindles taking up less 
room than the same number of mule spindles, and it would 
be a matter for still further reflection as to what extent the 
machinery shonld he increased through w'hich the cotton 
passes before reaching the roving frames. 



(UiATTiai IX, 

WASTK AND WASTH Sl’INNIKD. 


Q. IHOiS. You iii'o ussuiiii'd to Ix' ili'iilinf' ujth a 1111x111” 
of low midilliii” Aiiionc.iii ami Dliolleva ootton in 
tliii jirojiorlioii of two lo oiio. What iirojiortioii 
of waste would \ou exjieet to liiid {«) at the o|ieiiiir, 
(/') at the seiilelu'i', ic) lielow the liiidei'easines at the 
eardiii” eii”iiie, and (</) as slri|)])inf;s? 

A. It is iirohiilile that the ojienei' would make alioiit 4 to 5 
per (lent, of waste, vi'i'y little indeed of wliieli would he of 
much use to anyone. We inieht reekoii the waste at the first 
scutcher at ahoiit d per cent., and that at the .second scutcher 
at about 1] jier cent. The total waste, at an ordinary retolv- 
ing flat carding engine is usually soinewhcre ahoiit 5 per 
cent., and it is jirohahle that this total does not vary a 
great deal wliether the card ho using low, inediuin or goixl 
Ainericaii cotton, or even Kgyjitian cotton, furthermore, 
the percentage ill some cases may he more for the hotter 
cottons than for the worst,, or the opposite may hold good, 
according to the general conditions of the card and the 
inanner in which the various ]iarts are adjimted to each 
other. Tfift author has persoually known the waste to vary 
at the card hetween 1 and 7 per cent. Taking 5 per cent, as 
the basis for the descrijitioiis of cotton under notice, it is 
probable that about ti li of this h would he due to the strips 
from the fiats, cylinder and doffer, leaving ahout 1-8 to ho 
duo to tlio tiiidercasiiigs of tlie taker-iii and cylinder and 
from helow tlie dolTor and l ip and sliver waste. 
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Cj/liii(h‘r lUral 'nuf-iip Marliiiic. 

Cop l)oUoni and similar \vast‘> is ol’Uin passed through a 
six-cylinder iiiachino or else tliroii'^li a tlm’c-c\Under 

niachin(‘, sueli as shown in 1(> (r). 

TIu? single e-ylinder maolniK' ^7) 
IS also sonieliiiK's used. 

[1) is ii'-ual also to make a lap on a 
scutcher al^nut 18 indies wide with 
. liopper feed as showti in k’l^. *18. 



1. J'le. If •• Siii>'li‘ E\lijiilcr Mach lie willioiit 

C I'ali. 

j' Q. ])i.’sc.ril)c linclly tlic iiu'ih(xl 

j of piv))ariiiH iiiiil'piHiiiiig wasto 

S \ani^ siiitalile fui' wefts luid 

'j* llaiiiieleUes. 

- A. The iiiaehiiKa used in waste spiii- 
r iiiiif,' jmiperly so-called ditfer voi'y con- 
"" sidei'alily in ch:u-aol.(!r from those used 
£ ill ordinary cotton spinnini;. 'I'liey vai'y 
^ soini'W'hat in style anil arrangeinent, hut 
a enod modern airanoenienl may he taken 
as follows : hirst, cop hottoni machine, or 
hard waste hreaker, or (lldham willow, 
these diri'erinn in construction from one 
another, hut in all cases hehif' arranged 
to suhjecl the cotton to considerahlo breakiue up. Secondly, 
a scutcher may he used, dill'eriin' somewdiat from the oi-diiiary 
type of scutcher as used for cotton sjiinuine. Thirdly, a 
hreaker roller card, ivliich is more suifahle for waste spinniiif' 
than the revoliiiin Hat, as the latter tends to take too much 
wasle out, mid to the lihres a disposition more apjiroxi- 
iiiatin^ to the parallel than the roller card; neither of these 
jivoperlit's heing ivanted in w’liste sjiinnine. After thi' hreaker 
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card may l)e used the Derby doubler, in older to make a lap 
suitable for placiujj behind the finisher roller card, the latter 
being generally used in waste spinning. This card should 
be fitted with a condenser at the front, in order to wind the 
cotton into suitable form for the waste siiinning mule or 
billey. This last-named machine differs from a spinning 
mule in having no drawing rollers, as it gives the slight 
attenuation necessary to the cotton by the iirincijile of 
“ratchiug” or “ jacking”. The processes of waste spinning 
are distinguished from cotton spinning by the absence of 
drawing rollers in the former, the two chief objects of drawing 
rollers being nnro|nired, r/?., attenuation of material to a 
very fine degree, and making the fibres parallel, and also 
making the yarn ver\ nnifonn. As much attrition as 



possible should he bestowed upon the cotton in the earlier 
processes in order to secure an approximately even thread. 
Yarn spun in the manner indicated would suit flaniiolottes or 
tile wefts of similar goods. 

Q. 1897. What should be the weight of waste made ixir 
week ill a scutching macliiue through which is 
passed 10,000 Ih. of Orleans middling cotton, and 
in a revolving flat card producing 800 Ih. of slivers 
from the same cottonDoes the character of the 
waste vary at different parts of either machine, and, 
if so, how ? Give the percentage of waste made at 
each point. 

A. The total waste made by the scutcher may bo taken at 
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approximately 11 per cent., and for the card at approximately 
5 per cent. Tfiese percentat'cs would in the cases under 
discussion f^ive the total waste of the scutcher at Ih , 
and that of 'the card at it) II)., I'eckoniuf' on the above total 
weif'hts of 10,000 Ih. and HOO lb. respectively. Tlie waste 
of a breaker scutcher would l)e ffreater than tliat of a finisher, 
and mii>ht reach 2J. per cent. To l)e striefly aceurale on the 
cai'd tlie waste would he, say, -12 lb. 

Aft regards the distribution and character of the waste, it 
may he said at once tliat it differs veiy nmlerially in Ijoth 
respects at different parts of oitlier inacliine. In tlie scutclicr i 
the ffreater iiortioiis of the waste and impurities are found 
below the beater bars. The very imnierous and powerful 
blows of the beater have the oll'eet of causing; I,he compara¬ 
tively heavy seed, leaf, shell, dirt, etc., with some proportion 
of fibre to fall ihrouf’h the gi'afo b.u's ; tin liist of which 
is trei|Uent,ly set some distance—say halt an inch or so 
from the teed roller, in order to allow of the heavier impurities 
falliiia throuf,di. The di’oppines here are usually ijuite black 
lookiiie, with leaf, shell, etc., as e.ompai’ud with those (dse- 
where. 

In the cavity underneath the caee bai’s is found a much 
less pro])ortion of droppings, and it is whiter, with stiorter 
fibre than tfie preceding, and the leaf is smaller. The grate 
bars, however, for this eavity have been more subject lo 
dirfcronces in stiape tlian tlie heater grate bars, and at the 
present time we have, them laiil at rigid angles to the siiies 
of the machine, or jiarallel thereto, or in a lierringdione 
stylo, just as the case may be. Crightou’s emjiloy a travel¬ 
ling lattice called the leaf extractor at this jioint, the same 
ide.a being lately ado|)t(id liy another machinist. 

From the insides of the cages, and more especially from 
the upright box ends of the cages, and out of the exit trunks 
is gathered at times a smaller proportion of very heavy black 
dirt, consisting largely of very short and broken fibres which 
have jiassod through the interstices of the cages, along with 
fine dust and sand, the latter being the weighting part of 
this waste. 

At the card the groat hulk of the waste is formed either 
below the lickor-in or as strips from the flats or the cylinder 
and doffer. The liekor-iu and its uiote knives and undercas- 
ings play practically the same part on the card as the heater 
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pluys upon a scutcher, and from honeath are taken out all 
the heavier irapuiitios which have escaped the previous 
ju’oeessos, sucli as seed, inotos, leal, etc. There should uot 
he much short fibre or fly taken out at this point, and 
espee.ially is this the ease with modem metallic takers-iu 
aud the dish feed. The short lihre aud Hy are largely taken 
out by the Hats, aud, passing to the front of the card, are 
tliei'e sti’ipjied out by the stripping comb and stripping brush, 
and fall down upon the dotfer cover. A fair amount of 
strippings are embedded in the teeth of the cylinder and 
doffei', and are at intervals removed hv the stripping brush 
used by Hie strippers and grinders. A conii aralively small 
percentage of waste is gathered from beneath the doll'er aud 
the cylin ler, but nothing near as much as was tho case 
befo:(‘ the very general adoption of improved nndercasings. 

Q. Specify the proiiortions of waste usually made in the 
dilfereul processes id' a cotton sjiinning mill. 

A. An appro-xiniatoly correct list would be somewhat as 
below: 

Ojioner say -1 per cent. 

lireaker scutcher ,, d 

Tin isher scutcher ,, IJ ,, 

(lard ,, T) 

Draw frames , 1 ., 

Tly frames ,, T,' 

Spinning ,, 2 ,, 

Total, 17 percent. 

With good clean eotton the total waste may come out as 
low as M per cent., while with dirty, wasty cottoms tlie per 
cent, of waste is increased. 

Wlieii combers are u.seil tlie average loss per cent, in waste 
for tile e,oiiiber alone may be taken at aliont 17 per cent. 

Q. In some, mills tlie waste made in Ibe dill'erenl processes 
is broiiglit back to tlie mixing to be worked over 
again. If loo imicli is jmt into the mixing at onee, 
W'hat is till) effect on tlie la}), as well as upon the 
yarn? 

A. 'J'lie addition of waste, to a mixing tends strongly to 
give lap-licking, because of its soft character. In projiortioii 
to the amount of waste put in with the good cotton the yam 
hecomos weaker, more iiregular aud less compact, w hile the 
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waste is very liable to asain come out as waste at tlie various 
machines. The most common ]ii'aclico is to take hnbbin 
waste back to the mixing, and a (auiaiu amount of this is 
often permissible, except in very good yarns. 

With a largo projiortioii of waste it is vcn-y dillieull to keep 
“ nop ” and “ slubs ” out. 

Q. Name and shortly describe the various kinds of waste, 
made in Oldham spinning mills. 

A. (rt) b'rom the opcmers and sciitcliors: droppings frojji 
below the beater bars and cag(! bars, and dust inid dirt from 
inside the cagi's and dust Hues. Ijittle of Ibis can be used 
again. 

(/)) Krom the carils: stri])|iings from the flats, ejlinder 
and dolfer; strijipiugs from rcdlers and clearei's, and from 
the iMids of these rollers, if such are used ; licker-in fly and 
fly from beneath the dolfer and cylinder: slner waste and 
lap ends. 

(e) From the frames: sliver waste and bobbin waste, toj) 
and bottom clearei’waste, waste from roller laps ami broken 
ro\ ings. 

((/) Spinning waste, crow waste, lop cleaier waste, waste 
from roller laps, bad enils, waste from picking saddles and 
roller ends, bobbin waste, piccing-up waste. 

In addition to the foregoing we imglit sjiecily I be follow¬ 
ing: cleaning wash' or oily waste, sweepings u|i, old banding. 

Q. 11)00. Describe the metbuds of pre|)ai’mg the various 
kinds of waste fur re-spiimmg. flow are they 
pri’pared for carding, bow treated, and luiw delivered 
by the card? Is it possible to draw waste yarns? 
It so, to what extent, and whore is it effected ? 

A. JSroadly speaking, there are two principal classes of 
waste used ill waste spinning: (1) Holt waste, which iiiclndes 
all waste made liefore the cotton has received tlie final twist 
at the mule or ring frame. (2) Hard waste, wbieb comprises 
all waste made after the cotton has been twisted at the final 
spinning process. The various kinds of waste are sub¬ 
divided according to cleanliness, etc. For some purposes it 
is' better that the waste should be of a greasy cbaracler, and 
to imjiart this to the cotton there is oe.casioiially used a 
“soaper,” winch is an apidianco fitted to the opener. In the 
blowing-room various kinds of openers are more or loss in use 
containing anything from one cylinder, or beator, up to six 
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or more. For very soft waste a one-cylinder machine is 
often used, while for hard waste the six-cylinder machine is 
a favourite. After the opener a wide scutcher is usually 
emj)loyed to make a lap for the card. These machines are 
shown in pjovions sketclios. 

In waste spinning it is customary to doulile card the cotton 
and to use the I'oller and ohiarer card. To secure uniformity 
often two laps aj'c fed tof'etlu^r behind the breaker cai'd. 




Sometimes the cotton is transferred from the breaker to the 
finisher by the Scotch or cross-feed arranf'oment, while in 
other cases the slivers from the breaker are converted into 
narrow laps on the Derby doubler, and two of these are 
placed end to end behind the finisher card. 

It is souf'ht to deliver the fibres finally in a crossed and 
intermingled condition—as distinct from the parallel arrange¬ 
ment—hence the use of the roller and clearer card. 







WASTE AND WASTE SPINNING. 


207 


Thee BOttnn is taken fi'om the finisher card hy a condonser, 
whicli divide.s the doffor weh into a numl)iir ol narrow strips, 
which are ruhhed into strands and wound side by sid<! on 
the long condenser bobl)in. A condenser arrangement is 
shown in lig. fid. 

The number of divisions or st\’ands varies greatly according 
to the counts to lie si)nu. 

It is not often that drawing rollers are nsed in waste 
spinning, thc! usual practice he-ing to take llie long (!on- 
denser hohluns and place Iheju hehind tlie waste spinning 
mule, in which only one, pair of I’ollers are nsed. The only 
“draft," therefore, is helween tlie spindli- points and tljcse 
rollers, and it seldom e.xceeds more tiian about -K) to 50 
inches jinlled into about TO inches. 

Diagi'aniinalic views o; the hreakcr and finisher waste cai’ds 
as nniile hy I Uilherington are shown in lOgs. fO and fit). 

Q, 1809. .Assume that \on are dealing with a mill pro¬ 
ducing ;J0,000 11). weight of twist yarn per week 
from .American cotton, what quantity of waste would 
yon expect to gel'.’ How nuK'h cotton would you 
need? Histingiiish helween tlie \arioiis kinds of 
waste, and say flow \ou would ihiposo of each. 
Poes the lunonnt of waste vary from yea)' to year? 

A. The total loss over ail might ha, say, IG or IT per cent. 
8onio of this would he invisible loss, and some would he 
visible, in the .shape of fly, droppings, rovings, etc.. In many 
cases students anil others work this ealculalion as follows: 
Taking the total loss to eipial 17 per cent,., then to get :.i(l,00() 
11). weight of yarn warm Irom the spindles, wo should want 
50,000 111 . of cotton plus 

:io,oon X 17 le,, „ 

O.KIO II). 

100 

According to this wo should therefore riajuire If), 100 II). of 
raw cotton. The more correct mclliod is as follows 


30,000 X 100 
83 ■ 


liGlll'fi II). 


of raw cotton roijnired. By this lattei' method the waste 
is allowed for on tlie added quantity. Waste from the 
blowing-i’onm and swcojiiugs up are of very little use except 
for making into manure, or flocks, or candlowick yarn. The 
strips and liy from the oird and the clearer waste may be 
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used up ill Wiisto spiimiiif^ iinil mixed with JJ'jiii^iils ‘in the 
|)rodiiotioii of coarse (juiltiiif;, weft, etc. Koviii;' waste is 
often used up affiiiu iu the spinuiiif' mill, and oomhcr waste 
also is often used for the ordinary processes of cotton 
spiimine. 

Q. IK99. In cardine waste yarns how is the material fed? 
State fully the dilfcrent melhods pursued, what 
position the (ihros occupy relatively to the card 
teeth, anil what advantages are elainied for each 
method. 

A. In some eases the material may he fed in loose stale 
hchind the hreaker card, while in others two kijis from the 
scutcher may he placed hchinil the hreaker. To feed the 
finisher cai'd thei'e are mainly two methods. (1) The slivers 
from the breakers are made into laps for the finisher hy the 



Derby doubler. (2) In the second case the Scotch oi- cross 
foeil takes the cotton in the. form of a libbou from the breaker 
and spreads across the hack of the liuisher as it were in layers 
so as to form a continuous slicet. 

The fibres are crossed and mixed a groat deal in relation to 
the card teeth, as it is not desired to make the fibres parallel. 
The Scotch or cross feed probably preseut.s the fibres in a 
more crossed maimer to the finisher card teeth than does the 
sliver lap machine. The condenser is an apparatus placed at 
the delivery end of tiio finisher card, by which the web or 
fleece is divided into individual strands or ends, which are 
then wound on the condenser bobbins ready for the creel of 
the mule. 
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Variijua mothcxls ot feeding are shown diagramniatically in 
Figs. 51, 52 and 53. 

Fig. 51, at left hand, allows Bank’s feed; Pig. 52, at the 
loft hand, shows the lap drum ; and Fig. 5.3 shows tlie Hootch 
or cross feed method of conveying the cotton from lireakcr to 
finisher. 




Q. 1900. For what jmrposos are waste yarns employed? 
For what kinds of falirics are they mo,st useful, and 
why ? 

A. The worst waste spun yarns are used tor a largo assort¬ 
ment of coarse purposes, such as candlewiok, lampwick and 
cleaning cloths. It is probable that the better classes are of 
the gi'eatest service in the production of cheap goods which 
are intended to bo raised, and are required to bo soft to the 
feel, such as flannelette and cotton blankets. A good deal 
VOL. in. 14 
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of waste spun yarn is used for tlie weft of plain and fanuy 
(juiltings iind goods of that cliar.iotcn- as to material used. 

Q. 180.S. ])oscrilie generally th(^ mode of spinning the 
slulibings pro<lueed on a eondonser carding engine 
from waste yarn. How are tlie\ drawn? 

A. Tt must he reniemhered in considering this tjnestion 
that in tliis case none of tlu! machines used would contain 
drawing rollers, so that llie pertinence of the examiner's 
(]U0ry How ai-o tin; sliv(!i-s drawn'?.—wdl in this counecLioii 



Pin. 5J. 

be made very clear. On a condenser carding engine the 
fleece from the doft'ei- is divided up into a lunnher of parts, 
say, for instance, in this case about 2:?. Each part is rubbed 
or condensed and wound ipion a long condenser bobbin 
nearly the full width of the card. Ibg, .'i-l shows the delivery 
end of a finisher waste card fitted with liolette's steel tape 
condenser. The condenser bobbin thus formed is taken 
directly to the specially formed creel of the “ Bliley,” or 
waste spinning mule. Such machines as the drawframea 
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and tite bobbin and Ily fraiiHis ai’e oinitcd altio^'othor. In 
tho waste spinnin^f nnilo, or “ tlium are drawin}» 

rollers, but simply a i)air of lar^^<5 diaiiujtor rollei's thi’ouj^di 
which th(i sluhhin^s pass, v<*i-y nnich after tlie style of tho 
I'ollors of a riii;; donl)liii^ [imukj, with tlio inipoiiant dirt’oreuco 
that the top rollers ai’e much lon^ei’. 

The term “niule’' is to some exteuP a misnomer when 
applied to tho Hilley, since a “sjmmiii^ mule,” prop(‘rly so 
called, ou^ht to poss(‘ss both diuwiii^' rollers and tlio principles 
of “ ratcli ” ami In tin* Ihlb'y tfin comparatively 

soft siuhhiii^^s iKiiiiji; jKissed tlii-uiLjh tin* rollers ami attached 
lo tho twisting spiudh's, the cai ria';e ami rolb'rs may both 
move for somofhin^ moni than one lialf ol lla* usual stretch 
of 7'2 inches. 'I’heti the rolLa-s may st »p while the carriaj^es 
finish the sli'otch and the ]' 0 (|nisi 1 c amount of twist is put in 
the yarn. It is (piite oh\ious that only the coarsest numbers 
can b(* spun in this imuniej', owing to tin; timitod amount of 
drawing powc'i' poss(‘ssed by tho maeliines used. A soft, 
thick yarn is produc(ul, admirablv suited for some descri])tions 
of goods. 
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Tripod regulator, 23. 

Tension for fillets, 41. 

Timing of comber, 47. 

Twist wheel on fly frames, 5G. 
Tweedale’s motion, G3. 
Throad-boards, 93. 

Table of production, !I4. 
Twiner, 99-101. 

Thread-locking motion, 101. 
Twisting and doubling, lOG. 
Treatment of yarn, 128. 

Testing yarns for strength, 140. 
„ ,, counts, 144. 

„ ,, twist, 148. 

Terms for yarn buying, 150. 
Thick places in yarn, 151. 
Tester for rollers, 163. 

Uneven slivers, 51. 

Uses of waste yarns, 209. 


Velvets, 188. 

Varying counts, 168. 

Waste from cottons, 16 . 

Wellman card, 33. 

Weight of carding, 34. 

Waste from card, 35. 

Work of twist wheel, 56. 

Wet doubling, 104. 
i Winding and doubling, 107. 
j ,, frame (Stubbs’s) 109. 

I ,, ,, (Dobson's), 110. 

I ,, ,, (universal), 112. 

I „ „ (vertical spindle), 

113,114. 

i Wrap reel for yam, 146. 

' „ „ sliver, 147. 

i Wages of spinners, 168. 

Waste and waste spinning, 2CK)-209, 
‘ ,, from machines, 2(X), 202, 

204. 

,, breaking-up machine, 201. 

,, scutcher, 202. 

„ cards, 20C. 

„ description of, 205. 

„ preparation of, 205. 

,, mule, 2J1. 

Yaun balance, 146. 

„ for crocheting, 131. 

,, for gassing, 182. 

I „ for testing, 140. 

j „ agents, 149. 

I „ for different purposes, 152. 
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